. A. WA 
~ 
. ¥ 
ae ees 
ee" 
* 
. 


+ 


= 
‘ 


~~ AYN 
‘ 
~~ 


Video Cassette Recorder \VHS 


CR-1 


ervice Data 


GENERAL 
DESCRIPTION 


ed} Ik {= 
VCR-1-S1 


Supplement 
Video Cassette Recorder 


Model VCT200 


RCA Corporation 
Consumer Electronics 


Technical Publications 
600 N Sherman Or; indsanapohs. Indiana 46201 


SAFETY CAUTION: 
Before servicing this chassis. it is important that the service technician read and follow the “Safety Precautions” and “'Pro- 
duct Safety Notices ‘in Service Data File VCR-1 (Model VBT200). 


REFERENCE 
Model VCT200 is the same as Model VBT200 shown in File VCR-1 (Model VBT200) except for Tape Transport Parts listed in 
this supplement. 


REPLACEMENT PARTS 


PRODUCT SAFETY NOTE—Components marked with a (* ) have special characteristics important to safety. Before replacing any of these components, read 
carefully the PRODUCT SAFETY NOTICE on page 2 of Service Data File VCR-1. Don't degrade the salety of the set through improper servicing 


SYMBOL STOCK DRAWING SYMBOL STOCK DRAWING 

NO. NO NO. DESCRIPTION NO. NO. NO. DESCRIPTION 
260 144753 Cover ~- cassette 267 144754 Panel — side 
262 144751 Panel — front 273 144752 Panel — rear 


Specifications Subject to Change Without Notice 


CONSULT YOUR RCA DISTRIBUTOR FOR REPLACEMENT PARTS AND ACCESSORIES 


First Edition — First Printing 
Copyright 1978 — RCA Corporation| Consumer Electronics 
Printed in U.S.A. — Trademark(s)” Registered — Marca(s) Registrada(s) 


@ 


Video Cassette Recorder 


VHS 


Model VBT200 


RCA Corporation 
Consumer Electronics 


Technical Publications 
600 N Sherman Dr| Indianapolis, Indiana 46201 


VBT200 


SAFETY CAUTION: 


Before servicing this chassis, it is important that the service technician read and follow the “Safety Precautions” and “Pro- 


duct Safety Notices” in this Service Data 


Service Data Contents 


Page 

General Description 
Circuit Descriptions ..... ieutte tata: ...1-9 thru 33 
Cleaning and Lubrication ..................... .. 1-8 
Detailed BlockDiagrams.............. .... 1-41 thru 68 
General Information.................02.... ageenlaerd 
Mechanism Operation ................. 1-34 thru 1-39 
Program Recording 10s cosseawans emer snd aces 1-78 


Operating Controls and Functions.......... 1-5 thru 7 


SafetViPTeCautlOns: cans css snasg otttestatoaty eieate gene 1-2 
SPECIHCANONSiae sca cow oncnaeneuelels kckite oeoeed 1-3 
Disassembly 
Instrument Disassembly..................2. Seana 
Mechanical Disassembly Tape Transport... . 2-4 thru 7 
Parts Identification Tape Transport.............. 2-2,3 
Mechanical Adjustments.....-.............. 3-1 thru 11 
Electrical Adjustments 
Component Board Location...................... 4-1 
Electrical Adjustments.................... 4-2 thru 18 
Circuit Boards and Schematic Diagrams 
Audio Circuit Board 
and Schematic(Late Production) ............. 5-23,24 
Audio Circuit Board 
and Schematic (Early Production)............ 5-58,59 
Chroma Circuit Board Schematic ............. 5-52.53 
Chroma Schematic (Late Production)..... 5-55 thru 57 
D.D. Cylinder Motor Drive Circuit Board 
ANGISCHEMAatiChiy wane soc. sere aye aren eae 5-17.18 
Demodulator Circuit Board 
ANG’ SCHEMAlIC ee Se ee es onan 5-41 thru 44 


Third Edition — First Printing 
Copyright 1978 — RCA Corporation | Consumer Electronics 
Printed in U.S.A. — Trademark(s)* Registered — Marca(s) Registrada(s) 


Page 
Digital Timer Circuit Board and Schematic .......5-16 
FM Modulator Record and Head Amp Circuit Board 
. 5-33 thru 36 
. 5-63 thru 66 


Luminance Schematic (Late Production) .. 5-49 thru 51 
Luminance Sub Process Circuit Board 


and Schematic (Late Production) ............ 5-21.22 
Luminance Sub Process Circuit Board 

and Schematic (Early Production)............ 5-61.62 
Partial Chroma Schematic (Early Production).....5-60 
Partial Luminance Schematic (Early Production) .. 5-45 
Partial SP/LP Schematic (Early Production) ...... 5-60 


Power Supply Circuit Board and Schematic. ... 5-19.20 
Regulator and Transport Circuit Board 


and Schematic... aacesese owes 5-25 thru 28 
RF Converter Circuit Board and Schematic....... 5-15 
Servo Circuit Board and Schematic......... 5-29 thru 32 
Simplified Block Diagrams................. 5-1 thru 8 
Simplified “Play” and “Record” Circuits .......... 5-9 
SmalliCircuitiBoards 2. eee 5-11 thru 14 
SP/LP Circuit Board and 
Schematic (Late Production)............ 5-37 thru 40 
UHE une Schematici, «5. eee ea eee 5-11 
VHF Tuner Circuit Board and Schematic......... 5-10 
ExplodedViews<. «5-5. csneeseessees oes 6-1 thru 18 
Replacement Parts List...............2.-0-5 7-1 thru 10 


VCR-1 


SAFETY PRECAUTIONS 


Before returning any instrument to the customer a safety check of 
the entire VCR should be made. The service technician must be 
sure that no protective device built into the instrument by the 
manufacturer has become defective or inadvertently defeated 
during servicing. 


Comply with all caution and safety related notes located on or in- 
side the VCR cabinet and on the chassis. 


WARNING: Alterations of the design or circuitry of this VCR 
shouid not be made. 


Any design alterations or additions such as, but not limited to. cir- 
cuit modifications, auxiliary speaker jacks, switches, grounding, 
active or passive circuitry, use of unauthorized camera, cables, 
accessories, etc. may alter the safety characteristics of this VCR 
and potentially create a hazardous situation for the user. 


Any design alterations or unauthorized additions will void the 
manufacturer's warranty and will further relieve the manufacturer 
of responsibility for personal injury or property damage resulting 
therefrom. 


Do not lubricate any motors. Use only authorized lubricants where 
lubricants are specified. If you lubricate, remove any excess lubri- 
cants 


When reassembling the VCR, always be certain that all the pro- 
tective devices are put back in place, such as non-metallic con- 
trol Knobs, insulating fishpapers, adjustment and compartment 
covers/shields, isolation resistor capacitor networks, etc. 


When service is required, observe the original lead dress. Compo- 
nents that indicate evidence of overheating or other electrical or 
mechanical damage should be replaced. 


Antenna Cold Check 


With the AC plug removed from the 120V AC source, place a 
jumper across the two plug prongs. Turn the instrument AC 
switch on. Using an ohmmeter, connect one lead to the jumpered 
AC plug and touch the other lead to each exposed antenna ter- 
minal screw and coaxial connector. The resistance measured 
should not be less than 1.0 megohm or greater than 5.2 megohms. 
Any resistance value below or above this range indicates an ab- 
normality which requires corrective action. Repeat the test with 
the AC switch in the “off position 


Leakage Current Hot Check 
(On Completely Assembled Instrument) 


Plug the AC line cord directly into a 120V AC outlet (do not use an 
isolation transformer for this check). Use a Leakage Current 
Tester or a metering system which complies with American Na- 
tional Standards Institute (ANSI C101.1 “Leakage Current for Ap- 
Pliances”) and Underwriters Laboratories (UL) 1410 (50.7). 
Measure for current with the AC switch “on” and repeat with the 
AC switch “off” from all exposed metal parts of the cabinet (an- 
tenna connections, handle bracket, metal cabinet, screwheads, 


metal overlays, control shafts, etc) to a known earth ground 
(waterpipe, conduit, etc.), particularly, any exposed metal part 
having a return path to the chassis. Any current measured must 
not exceed 0.5 milliamp. Reverse plug in the AC outlet and repeat 
test. ANY MEASUREMENTS NOT WITHIN THE LIMITS OUT- 
LINED ABOVE ARE INDICATIVE OF A POTENTIAL SHOCK 
HAZARD AND CORRECTIVE ACTION MUST BE TAKEN BEFORE 
RETURNING THE INSTRUMENT TO THE CUSTOMER. 


LEAKAGE 
CURRENT 
TESTER 


(READING SHOULD 
NOT BE ABOVE 
O5mA) 


TEST ALL 
EXPOSED METAL 
SURFACES 


2.N4iRE CORD 


ALSO TEST WITH 
PLUG REVERSED 
(USING AC ADAPTER 
PLUG AS REQUIRED) 


’ EARTH 
GROUND 


AC Leakage Test 


AC Leakage Test 


Avoid shock hazards. Do not connect this VCR to a TV antenna, 
cable or accessory that exhibits excessive leakage currents. If 
available, the television instrument or cable to which this VCR is 
connected should have the antenna cold check and the leakage 
current hot check performed 


Product Safety Notice 


Many electrical and mechanical parts in VCR's have special 
safety related characteristics. These characteristics are often not 
evident from visual inspection nor can the protection afforded by 
them necessarily be obtained by using replacement components 
rated for higher voltage, wattage, etc. Replacement parts which 
have these special safety characteristics are identified in this 
Data and its Supplements and Bulletins. Electrical components 
having such features are identified by shading on the schematics 
and by (* ) on the parts list in this Data and its Supplements and 
Bulletins. The use of a substitute replacement which does not 
have the same safety characteristics as the recommended 
replacement part shown in the parts list in this Data and its Sup- 
plements and Bulletins may create shock, fire or other hazards 
Product Safety is continuously under review and new instructions 
are issued from time to time. For the latest information always 
consult the current RCA Service Data, Supplements and 
Bulletins. A subscription to, or additional copies of, RCA Service 
Data may be obtained at a nominal charge from your RCA Con- 
sumer Electronics Distributor or from RCA Technical Publica- 
tions, 600 North Sherman Drive, Indianapolis, Indiana 46201. 
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SPECIFICATIONS 


120 Volts AC, 60 Hz 

45 Watts 

5 C to 40 C (41 F to 104 F) 
20 C to 55 C (-4 F to 131 F) 
17 Kg (37 Ibs.) 


Power Input 

Power Consumption 
Operating Temperature 
Storage Temperature 
Weight 


485 mm x 394 mm x 176 mm 
(IO x6 Ke) 


Dimensions 


Rotary two-head helical scan 
system 

Luminance: FM recording 

Color Signal’ Rotary phase con- 
verted sub-carrier direct recording 


Video Recording System 


Video Signal System EIA standard, NTSC color signals 


VHF — 75 ohms 
UHF — 300 ohms 


Antenna Input Impedance 


Video Signal Level: 1V p-p (140 IRE standard) 


Audio Input Impedance: 20 dB, 100K ohms 


Audio Output tmpedance: 6 dB, 600 ohms 

Audio Frequency Response: Two hours ~6 dB 100Hz — 8 kHz 
3.33 cm/sec. (1.33 in/sec) 
Four hours ~ 6 dB 100Hz 6 KHz 
1.67 cm/sec. (.69 in/sec) 


Tape Speed Two hours 33.35 mm/sec 
(1.3 in/sec) 
Four hours 16.67 mm/sec 
(.65 in/sec) 


Maximum Recording Time: Four hours (VK250 in LP Mode) 
Fast Forward Time: 4 minutes 


Rewind Time 4 minutes 


GENERAL INFORMATION 


The RCA VBT200 Video Cassette Recorder is a versatile instru- 
ment, having many features that are completely new to the servic- 
ing industry. The unit ts not difficult to operate, and it is easily in- 
stalled. External connections to and from the recorder are 
minimal, involving mostly intercept and reconnection of the televi- 
sion VHF and UHF antenna input leads. Necessary connecting 
cables, matching transformers, and adaptors are included to han- 
dle all but unusual installations 
1. AS5 foot, 75 ohm coaxial cable connects from the VHF out ter- 
minal on the recorder, to the VHF antenna input on the televi- 
sion receiver. Use cable direct if TV has 75 ohm input; use via 
75 to 300 ohm matching pad if TV input is 300 ohm 
2. A 5 foot. 300 ohm flat twin lead connects the UHF out ter- 
minals on the recorder to the UHF antenna input on the TV 
receiver 
3. A 75 to 300 ohm matching pad is used for matching the 75 
ohm VHF recorder output to a 300 ohm VHF input on the TV 
4. A 300 to 75 ohm connector/adaptor mates a 300 ohm, twin 
lead antenna system (outside or rabbit ear) to the recorder 75 
ohm, VHF input system 
5. With a combination VHF-UHF antenna down-lead/splitter 
system, use this adaptor to convert the splitter 300 ohm twin 
lead to the recorders 75 ohm input connector. (Captive, 
screw-type lugs are integral to the unit strip and insert the 
lead wires, then tighten the screws.) 
Keep in mind — for different or odd" antenna systems — the VHF 
input and output of the VBT200 Is 75 ohms, unbalanced; the UHF 
input and output ts 300 ohms, balanced. 
Antenna connection instructions should be carefully followed. 
The recorder produces an RF signal to be transmitted on VHF 
Channel 3 or 4 (switch selectable). If the recorder output is con- 
nected to an antenna (directly or in parallel from the TV ter- 
minals), the TV may broadcast a signal. Broadcasting an 
unauthorized signal could violate certain regulations of the 
Federal Communications Commission regarding the operation of 
RF devices. Recheck the installation to avoid any broadcasting 
possibilities; make sure the shielded lead is used to connect the 
RF output (VHF) of the recorder to the television set. and that no 
other connections are paralleled from these terminals. 
The physical location of antenna “in” and “out” terminals are 
depicted in the rear apron photo of the VBT200 (Figure 1). “F” 
type connectors accept VHF input and output cables; post type 
connectors (with thumbwheel screw caps) serve for UHF twin 
lead. 
The interface of the antenna system. recorder. and monitor televi- 
sion set is primarily controlled by a single pushbutton switch on 
the recorder — the TV/VCR input selector. Specifically, the switch 
system serves to distribute antenna input signals to either the 
television set VHF tuner or the VCR unit VHF tuner. A sim- 


plified schematic is shown in Figure 2. 

The recorder VHF input contains a signal splitter; one path to the 
VCR tuner, the other to a section(s) of the TV/VCR switch. As a 
general rule, anytime the TV/VCR button is placed in the TV posi- 
tion, the recorder serves only to switch incoming VHF stations to 
the television set. Notice the other section of the TV/VCR switch 
terminates the output of the RF Converter (via R2). In the TV posi- 
tion, signal is also applied to the VCR VHF tuner; if power is ap- 
plied to the recorder, the electronics shown in the blocks are 
operative, including the RF converter stage. However the RF out- 
put is disconnected (from the TV) and terminated via the switch 
and resistor. 


Under the conditions shown in Figure 2 —- switch in TV position — 
the television should operate in the normal fashion for both VHF 
and UHF reception. (UHF antenna signal distribution is via 
another splitter network inside the recorder; through the network. 
UHF is available to both the VCR UHF tuner, and the TV UHF 
tuner — the latter via the 300 ohm output terminals and connect- 
ing leads to the TV input. 


Placing the TV/VCR selector switch in the VCR position shifts 
control of channel selection from the television to the recorder 
circuits and terminates the TV side of the VHF splitter via the 
switch and R1. The TV, when tuned to Channel 3 (or 4 as selected) 
now becomes a monitor for any VHF or UHF station selected with 
the recorder tuners. All incoming station signals (VHF and UHF) 
are processed through the TV demodulator in normal fashion, 
deriving output video and audio signals. These detected signals 
are coupled to the recorder for signal processing by appropriate 
record and playback circuits; monitor provisions of the selected 
signals are accomplished by electronics-to-electronics circuits 
(E-E) for application to the RF converter stage. Here. the signals 
are recombined. transmitted at Channel 3 (or 4) RF frequencies. 
and coupled via the TV/VCR switch to the VHF input of the televi- 
sion set. A two-position input selector — switch (S6303) — 
tuner/camera — ts also shown in Figure 2. When placed in the 
camera position, incoming signal from the demodulator is discon- 
nected, and the external camera video and audio input jacks lo- 
cated on the back of the instrurnent are active. 


Many electromechanical safeguards are engineered into the unit. 
to prevent damage in case a “wrong function” is performed by the 
user. Function buttons for record/play/fast forward, etc.. for exam- 
ple. are mechanically interlocked to prevent “invalid” change 
from one operating mode to another — without first returning to 
the “Stop” position 


Another safeguard senses any problem with tape transport opera- 
tion and automatically activates “operation stop.” If excessive 
moisture is detected in the proximity of the head cylinder, the 
“Dew” circuit prevents operation — and the amber light on the 
front panel illuminates. 
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OPERATING CONTROLS AND FUNCTIONS 


TRACKING REWIND 
CONTROL (F.FWD) 
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Figure 3. Operating Controls and Function Identification 


OPERATING CONTROLS AND FUNCTIONS 


Power On/Off 


Power is applied to the instrument by pressing the on/off button; 
pressing the switch once again will remove power. A red indicator 
light illuminates in the “power on” mode; however, when the 
clock/timer system is engaged (placed in the timer position), and 
the power button is depressed, the indicator light will remain 
“off.” until the timer circuit applies power at the preset “turn on” 
time. 


Dew Indicator Lamp 


In the event moisture is present in the proximity of the headwheel 
cylinder the instrument should not — 1n fact. cannot — be oper- 
ated. Under these conditions, the Dew Indicator (amber colored 
light) will glow, and the recorder will not operate — until the 
moisture level is diminished. A cassette should be inserted, power 
applied, and the instrument permitted to “dry out,” which takes 
approximately 1 hour — or until the Dew lamp extinguishes. 


Speed Switch 

The speed switch (S6309) is a two position toggle-type switch lo- 
cated on the top left side of the recorder. 

The 2-hour mode is selected by placing the speed switch (labeled 
SP/LP) to the SP position for “standard play" time (1 hour with a 
VK125 cassette; 2 hours with the VK250 cassette). When placed in 
the ‘long play.” LP position. time is extended to 2 or 4 hours 


with the respective cassettes. Proper selection of the SP/LP 
switch position is only necessary for the recording function. The 
proper playback speed is automatically selected via the 
electronics in the recorder (samples recorded ‘control track" on 
tape and automatically selects proper playback speed). 


Tracking Control 


A variable potentiometer for vernier adjustment of tape/nead 
tracking is provided. The control is normally set to the center 
position, where a slight detent stop is provided. Adjustment of this 
control is rarely needed, when playing back a program material 
recorded to the individual VCR. The tracking control may require 
adjustment when a cassette is played, which was recorded on a 
different VCR. The visual indication of mistracking will appear as 
noise streaks in the picture and/or slight jitter. Merely turn the 
tracking control in one direction or the other (from center) toclear 
the picture interference. The control should be returned to its nor- 
mal center detent position when play is completed. 


Eject Key 


This key is pressed to raise the tape cassette compartment to the 
“up” position for loading and/or unloading the cassette. A 
mechanical “lockout” system defeats the eject function in all 
operating modes other than the “stop” position. 
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OPERATING CONTROLS AND FUNCTIONS 
(continued) 


Rewind Key 


When the recorder is in the “stop” mode. pressing the rewind key 
will start tape movement from the takeup to the supply reel. 
Rewind will continue until the STOP key is manually depressed or 
the tape is completely rewound on the supply reel (left side of 
cassette). At this time, a transparent tape strip senses the tape 
end, and electronically activates the “stop” function — releases 
the rewind key. A preselected stop, programmed via the counter, 
is also possible. Placing the counter switch to its “memory” posi- 
tion will cause auto-stop when the counter reaches 999 — permit- 
ting selective use of the counter for program location on the tape 
(more information is given under Tape Counter). If rewind is 
desired from the play. record, or fast forward mode, the stop key 
must first be depressed before rewind will actuate. 

Note: Always completely rewind the tape after playing or record- 
ing use is completed: tapes should not be stored in a partially 
rewound position for a prolonged period of time. 


Stop Key 


Pressing the STOP key initiates the unloading operation of the 
tape mechanism (assuming the VCR was in play or record posi- 
tion). This key should be pressed between any operation selec- 
tion, and the mechanism permitted to halt completely before 
engaging another function. Several other sensors — some indica- 
tive of malfunctions, some normal conditions — cause “automatic 
stop” of the recorder. A transparent section of tape is on the start 
and end of the tape; a small lamp on the transport operates in 
conjunction with two (2) photocells. and “‘light transmitting 
cavities,’ within the tape cassette to engage end-of-tape stop cir- 
cuits. 


One photocell is located on the supply side of the transport; the 
other on the takeup side 


One activates the end of rewind. the other functions at the end of 
fonvard tape travel. Light from the lamp is blocked from both of 
the cells unless the transparent tape section — at the beginning 
or the end of the tape — allows light to be transmitted via the 
cavity to the appropriate photocell. This arrangement causes 
auto-stop at the start and end of the tape during rewind or forward 
operation 


Fast Forward Key 


Pressing the FAST FORWARD key advances the tape at a rapid 
pace. Fast forward time from start to finish of the tape (VK250 
cassette) takes approximately 4 minutes. Normal application of 
this mode is for fast access to desired program material (usually 
in conjunction with the counter). or to bypass some specific sec- 
tion of the material during playback. As with the rewind function, 
tape is not loaded. The tape is not in contact with the D.D. (Direct 
Drive) cylinder. Before the FAST FORWARD key can be 
depressed, it is necessary to first press the STOP key. 


Play Key 


The purpose of this key is self-explanatory, anytime Play is 
depressed, the recorded material on the tape is played back 
through the VCR electronics (including RF converter) to Channel 
3 (or 4) on the television receiver. For playback. the TV/VCR 
Switch must be in the VCR position. Anytime Play is selected, tape 
loading is actuated and the recorded material from the heads 
have priority over other inputs (in the VCR position). 


Record Key 


The RECORD key is pressed and held, then the PLAY key Is 
pressed (down completely to the lock position) to start the record- 
ing process. Pressing the Record key alone does nothing. 


Several facts should be remembered regardin the operati 
the RECORD key: : : Reve 


1. If the play mode has been selected and play has started. the 


RECORD key ts “locked out.” and cannot be pressed — 


unless the Pause key is first depressed. This fact requires a 
word of caution. It is possible to start play. then press the 
PAUSE KEY AND THEN PRESS THE RECORD KEY. The 
result (if pause is released) is full erasure of the program 


material — usually not desirable except during editing opera- 
tions. 
2. If the erase-prevention tab on the cassette has been removed, 


the RECORD key (for that matter. the AUDIO DUB key. too) 
are locked out; pressing either key is impossible 


Audio Dub Key 


Audio material from virtually any source can be added to pre- 
recorded material. During camera recording, live audio is avail- 
able via the built-in microphone in the camera. New audio may be 
inserted later, if desired, with an accessory microphone; or. back- 
ground music from a phonograph. radio or tape recorder, inserted 
through the auxiliary audio input located on the rear of the instru- 
ment (Figure 1). Changing the audio portion of the video tape is 
accomplished by pushing the “PLAY key and the “AUDIO DUB 


Note: The original audio track will be erased when the recorder is 
placed in the “Audio Dub” mode. However, the video information 
on the tape will not be affected 


Pause Key 


The pause function can be activated manually (push key on unit), 
or remotely using the Remote Pause Control cable assembly 
When pause 1s activated (only possible during playback or 
record), the “‘tape-unloading’ operation is not activated; tape 
movement is halted, but the tape still maintains contact with the 
turning D.D. cylinder. For this reason, the pause function should 
only be used for short periods (10 minutes maximum); as ex- 
cessive pause duration could cause tape abrasion 


As previously mentioned, the pause feature can be engaged in 
either the playback or record mode. Activating Pause in the play- 
back mode mutes audio/video, interrupting signal to the televi- 
sion receiver. In the record mode, however, the E-E path is open 
and program material is still viewable on the television receiver 


UHF Channel Selector 


After placing the VHF channel selector to “U™ position, the UHF 
tuner on the VCR ts used to select and fine tune UHF stations — 
in a familiar manner The outer knob is used for rapid movement 
of the tuning assembly until the desired channel number is 
aligned in the indicator window; the inner knob (knurled) is then 
used to fine tune the station 


With the TV/VCR switch in the VCR position, the UHF station 
tuned In on the recorder can be viewed on the monitor television 
Channel 3 (or 4), and/or recorded on the tape 


The UHF tuner is under control of automatic fine tuning circuitry 
(AFT) when the AFT switch is placed on 


VHF Channel Selector 


VHF stations are also tuned in the familar fashion. using the outer 
knob to select the desired channel in the indicator window. then 
pushing in and adjusting fine tuning with the inner knurled knob 
AFT should be placed in the off position until fine tuning Is com: 
pleted. As with UHF, with the TV/VCR switch in the VCR position, 
the selected VHF channel can be viewed and/or recorded 


Optimum reception of either VHF or UHF programs — for views 
or recording — depends on proper tuning of both the VCR and 
television tuning system. 


Automatic Fine Tune (AFT) 


This instrument is equipped with AFT. The circuit 1s design@ 
correct the local oscillator frequency in the event of dritt. 
preventing any signal tuning error. 


Automatic fine tuning is placed in operation by pressing u 


d to 


he AFT 
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button; visual indication of “AFT on" is provided by a green in- 
dicator lamp. Pressing the AFT button again, defeats AFT and ex- 
tinguishes the light. During initial tuning adjustments, leave the 
AFT off until final station tuning is completed 


Mic Input 


The microphone input receptacle accepts a standard mic-type 
plug; input impedance is 600 ohms. The MC-100 is the accessory 
microphone (optional) available for use with the VBT200. The MIC 
input finds application in conjunction with the audio dub feature 
when adding a new sound track; it also accepts microphone input 
when recording from a camera 


Tuner/Camera Input Selector Switch 


The main purpose of this switch is selection of the signal source 
for recording. Unless a camera system is connected (with the 
camera video output connected to the VCR video input jack), and 
the switch placed in the CAMERA position, the recording source 
will be the VHF/UHF signals from the VCR tuning system 


If recording of video information from another source is desired — 
another video tape recorder, for example — apply the external 
signal to the video input jack, place the input selector switch to 
the CAMERA position, and proceed to record (video will appear 
on the monitor screen, and audio will be heard if applied via the 
external audio input jack. (These external input/output jacks are 
located on the rear of the recorder 


AFT Indicator Light 


When the automatic fine tuning circuits are engaged (pushbutton 
in), this lamp will be lit 


TV/VCR Selector Switch 


The primary purpose of this switch is to select the signal to be 
viewed on the monitor television. Specifically, the switch func- 
tions to distribute antenna input signals to either the television 
VHF tuner or the VCR VHF tuner. In the TV position, incoming sta- 
tion signals bypass the VCR electronics, being directed (via the 
VCR antenna _ splitter-distribution system) to the television 
receiver 


Note: The TV position does not defeat the recording capability of 
the VCR; off-the-air recordings can still be made, selected with 
the VCR tuner(s). This feature permits the capability of recording 
program material on one channel, while enjoying programs on 
another channel 


Tape Counter 


The digital counter in the VBT200 indicates relative position of 
program material on the tape (if logged during recording or play- 
back); this count is valuable for rapid relocation of material, end 
of material, amount of unused tape in the cassette, and translation 
to remaining record time on the cassette. 


Memory Switch 


Operating in conjunction with the digital counter system, the 
memory switch permits an automatic stop on rewind to be pro- 
grammed. For instance, the counter can be set to 000 at the start 


of a recording at any section on the tape by pressing the reset 
button. Place the memory switch in the “on” position. 


After the recording is completed, with the memory switch on, 
press rewind. The tape will rewind until approximately the 999 
position is reached, then stop —- very close to the start of the pro- 
gram just recorded. If further rewind is desired. merely press 
rewind again, and the tape returns to the tape start position. If the 
memory switch is off, and rewind started, the tape returns to the 
tape start position before auto-shutoff is activated by the “photo- 
cell” system 


Electronic Digital Clock/Time 


A valuable built-in feature of the VBT200 recorder offers a time-of- 
day digital readout with AM/PM indication, and a programmable 
timer function. The timer permits unattended recordings to start at 
a pre-selected time. The timer will automatically switch the 
VBT200 on at the time selected; at the end of tape supply (unless 
manually shut off), the recorder will automatically shut off. 

Please note these few particulars on the clock/timer unit: If the in- 
strument power was interrupted, the AM or PM indicator will be 
flashing (if power has returned). requiring that the clock be reset 
to the correct time of day. When the timer function is engaged (via 
the timer on/off switch), a red indicator will light, and the clock 
will then indicate the timer preset time — not, the time-of-day. In 
the timer “on” condition, power to the recorder is controlled by 
the timer system, the main recorder power indicator light will be 
off — even though the main power switch rs in the "on" position. 
Under these conditions — timer on, main power switch on — the 
recorder cannot be manually operated; power is defeated via the 
timer — unless the time-of-day clock happens to match the preset 
time, or the user places the timer switch to the off position 


Three controls are involved when using the digital clock/timer for 
recording, namely, the timer on/off switch, one clock-set switch 
(two-position) for time of day, or auto set, and one clock-set 
switch (two-position) for “stepping” the digital clock fast or slow. 


To Set The Clock: 


1) Lift cover for access to controls 

2) Set the TIMER switch to “off.” 

3) Set the clock indicator switch to TIME-OF:DAY position, and 

4) Hold ADVANCE switch in FAST position until within 15 
minutes of desired time. then move to SLOW position until 
desired time is reached. Make sure AM or PM indicator is cor- 
rect 


To Set The Timer: 

1) Set the TIMER switch “off.” 

2) Set the clock indicator control to AUTO SET, and 

3) Advance clock with FAST or SLOW switches in same manner 
as above to the desired time — the recording-start time 
desired, again checking the AM/PM indicator. 

The time-of-day or auto set switch can be left in either position, 

and if the timer switch is on, power will be applied to the recorder 

when the time clock reaches the preset start time. 

Remember, if the recorder is started by timer control, and the 

operation is interrupted manually, move the timer switch to off to 

restore full manual control. 


PROGRAM RECORDING 


Recording Television Programs 


The built-in RF tuners and television demodulator stages permit 
the recording of program material from any VHF or UHF television 
channel, while viewing another channel. If desired, the same pro- 
gram being recorded can be viewed through the recorder 
electronics and monitor means via the RF converter: the televi- 
sion channel selector is tuned to either Channel 3 or 4 (as 
selected by the rear apron channel switch); the station then 
selected by the VCR tuner(s) is viewed and recorded. 


Basically, the tuning procedure involves: 
1. Apply power, tune television to Channel 3 (or 4), place 


TV/VCR Switch in VCR position: Camera/Tuner Switch in 
Tuner position. 
2. Select station to be recorded with the channel selector on the 


recorder. Touchup fine tuning as necessary while viewing Sig- 
nal on TV receiver. 


3. Start recording when desired, while viewing program being 


recorded. 
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4. To watch a different channel (while recording the other), 
place TV/VCR Switch to TV position. Select the different 
channel! to be viewed using the television controls. 


Recording Camera Signals 


Live video and audio recordings are possible using either of the 
optional cameras for the VBT200; both cameras have built-in 
microphones and remote power control for start-stop (via the 
pause function); pressing the camera switch controls the record- 
ing start-stop. If desired, a separate microphone can be used in 
lieu of the camera mike, by connecting to the MIC input jack on 
the front of the recorder. The MIC input can also be used after the 
Original recording. in conjunction with the “Audio Dub” feature, to 
add a new audio track on the pre-recorded camera video: back- 
ground music could be added, by the connection to the Audio In- 
put jack located on the rear of the instrument. However, when the 
“Audio Dub” feature is used. any pre-recorded audio is erased. 


Unattended Recording 


The VBT200 is equipped with a built-in electronic digital 
clock/timer. This feature permits unattended recording at the time 
preselected by the timer function. The channel to be time- 
recorded is tuned in, necessary adjustments are performed, 
recording start time is set, and recording buttons set. When the 
timer clock reaches the predetermined time, the VCR will automa- 
tically turn on and start recording. Unless the recording is 
manually interrupted “shut off" will be automatic, sensed and ac- 
tivated by a transparent strip at the end of tape supply. 


Extended Play/Record Time 


The VBT200 Video Cassette Recorder has the capability for either 
2- or 4- hours of continuous record or play. Two cassette tapes are 
available: the VK125 has sufficient tape for up to 2 hours of 
play/record; the VK250 cassette tape for up to 4 hours, assuming 
the long-play mode is selected. 


CLEANING TAPE MECHANISM 


Periodic cleaning is necessary to insure continuous excellent 
performance of the tape mechanism. 


To clean the following parts use "Kim Wipes" and solvent (RCA 
Stock No. 144592): 


Capstan shaft 
Threading Post 
Limiter Posts 
Tape Posts 
Pressure roller 
All idler wheels 


OO Ri Ne 


7. All belts 

8. Supply and Take-up reels 

9. Play roller 

10. Rewind roller 

11. Flywheel 

12. All pulleys 

To clean video heads, erase head and the audio control (A/C) 
head use only the head cleaning kit (RCA Stock No. 144589) and 
solvent (RCA Stock No. 144592). NOTE: When cleaning the video 
heads move the cleaning stick in the same direction of head rota- 
tion. Wiping in a vertical motion may damage the heads 


LUBRICATING TAPE MECHANISM 


The tape transport mechanism is properly lubricated at the facto- 
ry. In normal use cycles, and with average environmental condi- 
tions, additional lubrication should not be required during the first 
year of operation. 


Depending on use and environmental conditions, periodic 
lubrication may be required. When relubricating, remove old lubri- 
cant first. then sparingly apply new lubricant. (Excessive lubricant 
may be transferred to other assemblies causing malfunction). Use 
only RCA Stock No. 144590 grease on the following parts after 
1000 hours operation: 


Loading base #69. 
Loading Motor Worm Wheel and Gear Surfaces #79. 


RCA Stock No. 144591 oil may be required for the following parts 
every 1,000 hours. 


Capstan Assembly #2 

Pressure Roller #20 

Rewind Arm Assembly #8 

Play Arm Assembly #7 

Takeup Reel Table #17 

Supply Reel Table #18 

Intermediate Pulley #16 

Worm Wheel Metal Shaft #79 

Supply Inertia (Impedance) Roller #53 
Takeup Inertia (Impedance) Roller #60 
Loading Gear Metal Shaft #79 


Other parts which are not listed above do not require lubrication. 
except if part is replaced. Use appropriate oil or grease as indi- 
cated on section-six exploded views. 


CLEANING/LUBRICATION — TUNERS 


Manual Cleaning 


Remove tuner from chassis and remove tuner shields. Clean the 
Switch rotor and stator contacts with Chlorathene NU, using a 1/2” 
medium stiffness brush. Chlorathene is a nonflamable, nontoxic 
cleaner available at RCA distributors and other suppliers. Ap- 
plication of cleaner with vigorous brushing will remove both dirt 
and previous lubricants. The tuner switches should not be rotated 
until after sufficient drying time for the cleaner and relubrication. 


Careful visual inspection should be made during and after clean- 
ing to locate and repair loose, broken, or otherwise damaged con- 
tacts. 


The following procedure is recommended for lubricating televi- 
sion tuners. Other lubricants and application methods are not 
recommended. 
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Required Lubricants 

Antenna, R-F, Mixer and “Function” switch lubricants — use 
RYKON Grade O-EP manufactured by American Oil Co. (RCA 
Stock No. 143701). 


Application of Lubricants 


All switches (Antenna, R-F, Mixer, Oscillator and ‘Function’) 
should be lubricated on all exposed surfaces of each rotor blade. 
Rotate the rotor six times in one direction; a reservoir of lubricant 
will exist between both jaws of contact clips and there should be 
a film of lubricant covering each rotor blade. 


The shaft assembly should be lubricated with RYKON O-EP at 
front and rear of tuner. 
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VBT200 CIRCUIT DESCRIPTIONS 


The model VBT200 Video Cassette Recorder utilizes the VHS 
(Video Home System) recording format. This system incorporates 
several advances in home video recording to deliver excellent 
performance and high reliability. 


The mechanical configuration of the VBT200 is highlighted by use 
of a direct-drive upper cylinder (headwheel) assembly which is 
powered by a three-phase AC motor of advanced design. The 
combination of this motor and a low-mass headwheel assembly 
are the key to the system Stability required for color television 
recordings of upto four hours. In addition. avery simple automat- 
ic tape threading system minimizes tape handling and helps 
assure long tape life. The mechanical operation of the VCR is 
controlied by the transport-control electronics circuitry. The re- 
maining Circuitry — power supply, signal processing, servo con- 
trol and SP/LP switching — is the subject of this Operational De- 
scription section 


The block diagram (Figure 4) illustrates the various interrelation- 
ships among the several sections of the recorder As shown, video 
output from either a television receiver type “front end’ (TV 
tuners and TV demodulator) or a direct video input are applied to 
the recording circuitry. This circuitry consists of separate lumi- 
nance and chroma record sections whose outputs are combined 
in the record amplifier and applied to the video heads 


During playback. the recorded signal from the tape is applied to 
separate luminance and chroma playback sections after passing 


VHE Oe] VHE CAMERA LUMINANCE 
INPUT TUNER ° RECORD 
TUNER CIRCUIT 


CHROMA 
RECORD 


through preamplifier circuitry. The output of these circuits is com- 
bined in a video amplifier, whose output is applied to an RF con- 
verter. This converter remodulates the video information on either 
Channel 3 or 4, allowing the playback video and sound to be 
viewed on a television receiver. A section of the circuit (not 
shown) samples tnput video tn the record circuit and couples it to 
the RF converter via part of the playback video amplifier. This 
configuration called E-E Mode (Electronics-to-Electronics Mode). 
allows the user to monitor the video program being recorded. 


Headwheel and tape transport speed control is provided by two 
separate servo systems called the Cylinder (Headwheel) and 
Capstan Servo systems. The cylinder servo system receives 
reference signals from either vertical sync during recording, or 
from a master 3.58-MHz oscillator (counted down to 60 Hz) during 
playback. These signals are compared against pulse-generator 
(PG) sample pulses (represent the position of the heads) to main- 
tain the exact headwheel speed and position phasing required. 
Also, during recording, pulses which represent vertical sync are 
recorded by the control head along the bottom edge of the tape. 
These serve to synchronize the capstan servo system during play- 
back 


The capstan (tape transport) servo system references instan- 
taneous headwheel position signals against a sample of capstan 
motor speed frequency-generator (FG) signals to maintain con- 
stant tape transport speed during recording. During playback. the 
instantaneous headwheel position information is referenced 
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Figure 4. VBT200 Overall Block Diagram 
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against the control track output signals to provide minute adjust- 
ments of capstan speed. In this manner, the tape transport speed 
is dynamically adjusted to assure that the rotating heads properly 
align with the recorded video tracks 


The user selects 2-Hour (SP) or 4-Hour (LP) recording modes 
which determines transport speed during recording. The SP/LP 


Selector Circuit automatically determines the correct transport 
playback speed by sampling the control track pulse rate 


The Power Supply Circuitry converts standard 120V AC 60-Hz line 
power into three DC supplies for use by the recorder Power con- 
sumption is 45 watts 


POWER SUPPLY CIRCUITS 


The VBT200 Video Cassette Recorder power supply (Figure 5) 
uses a power transformer (T6301) and two bridge-rectifier circuits 
to develop sources of unregulated 12-volts DC and unregulated 
18-volts DC. A third unfiltered supply. using diodes D107 and 
D108, produces the “power-off detector’ supply. This voltage is 
applied to the Regulator and Transport board logic system to 
sense a power failure and operate the stop solenoid so that the 
machine is not left in an operating mode in the event that AC 
power is lost. A second power transformer (T6302) furnishes 16- 
volts AC and 3-volts AC to operate the digital timer. 


AC power for the main power transformer (T6301) and the timer 
power transformer (T6302) is supplied from the AC line through a 
1.6A fuse (F101). Because of the low power demand of the 
clock/timer. a separate 100-mA fuse (F104) protects the timer 
power transformer. Other fuses used in the power supply include 
F102 (3A) which protects the rectifier/filter system producing 
unregulated 12-volts OC and fuse F103 (3A) which protects the 
unregulated 18-volt supply. 


T6301 


POWER 
4° switcH 
$6302 


LINE FILTER 
L-101 


16V AC 3v AC GND 
P11-2 Pitt P11-3 
TIMER 
POWER 


The illustration “B+ Distribution — 1" (Figure 6) shows that the 
unregulated 12-volt supply output is applied to the Regulator and 
Transport board whereupon it encounters some switching which 
will be described shortly. This voltage is also supplied to the D-D 
Motor board where it provides input power to operate the three- 
phase inverter that ultimately drives the D-D cylinder motor 


The unregulated 18-volt supply is also applied to the Regulator 
and Transport board whereupon it provides power to operate 
much of the logic circuitry contained on this board as well as the 
stop solenoid. Also derived from the unregulated 18-volt supply !s 
regulated 12-volts DC which is generated by a series-regulator 
circuit that utilizes low-level driver circuitry on the Regulator and 
Transport board, and a power transistor (TR 6301) which Is 
chassis mounted. The regulated 12-volt source appears at the 
emitter of transistor TR 6301 and is measurable at test point TP 
614. It is also interesting to note that the “power-on indicator (an 
LED) is powered from the regulated 12-volt source. Thus. from the 
servicing standpoint. if stop-solenoid action 1s heard when the tn- 
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Figure 5. Power Supply and +12V DC Regulator 
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Figure 6. B+ Distribution—1 


strument power Is turned ‘‘on" and “off,” but the “power-on” in- 
dicator does not come “on,” it is indicative of a problem in the 
regulator circuit because the 18-volt supply powers the stop 
solenoid and furnishes input voltage to the regulator which 
ultimately drives the “power-on” LED. It will be found that the ma- 
jority of the circuttry in the VBT200 instrument is powered from 
this regulated source of 12 volts. However, as will be learned, the 
regulated 12-volt source ts divided into several subsources 
through switching and various logic functions 


In summary, the power supply circuit provides three voltages to 
the Regulator and Transport board These voltages are +12-volts 
unregulated, ‘power-off’ indicator voltage, and +18-volts 
‘unregulated. These are all directed to the Regulator and 
Transport board. A driver circuit on this board supplies bias to the 
12-volt regulator transistor (TR 6301) which is chassis mounted. 
Also associated with plug P61 pin 3 is the regulated output of 12 
volts from this board which is applied to the Luminance 
Subprocess board via P39-5. 


Referring to the block diagram “B+ Distribution — 2" (Figure 7) it 
can be seen that several additional 12-volt supplies are obtained 
from the Regulator and Transport board. These voltages, for the 
most part, are routed to the Servo board. Notable exceptions are 
that plug P63 supplies 18-volts unregulated to operate the stop 
solenoid as-well-as a source of regulated 12 volts for the Audio 
board in the machine. 


AUDIO SECTION 
vemoa 


Figure 7. B+ Distribution—2 


Looking at the B+ sources that emerge from P65 (routed to the 
Servo board), it can be seen that there are several. Available at 
pin 1 of P65 is a source of 12 volts that is called ‘‘+12V Loading 
End.” This voltage becomes available at the completion of load- 
ing in the machine because switch S6305 closes at the comple- 
tion of loading and provides this voltage to the Servo board, Pin 2 
Output is +12-volts regulated which supplies the majority of the 
Circuitry in the VCR that is common to the Record and Playback 
modes. Pin 3 supplies +12-volts unregulated which primarily sup- 
plies power to the D-D cylinder motor three-phase inverter circuit. 
A source of voltage known as “Forward + 12 Volts” is available at 
pin 6. This voltage becomes available when the FWD leaf switch 
on the Transport board is actuated by the PLAY button. This 
voltage ultimately is processed into several different sources of 
“Play” and “Record” voltages. Pin 4 supplies a voltage which is a 
“Fast-Forward/Rewind + 12-Volt override voltage” that is sent to 
the SP/LP Auto Select board. The purpose of this voltage is to in- 
hibit LP motor speed whenever the machine is in “Rewind” or 
“Fast Forward " Finally, emerging from plug P65 pin 8 is a voltage 
source known as ‘‘capstan-motor on.” This voltage becomes 
available at the instant the unload-finish switch (S6304) opens. to 
signal the capstan motor that the machine has started to load; 
thus, the capstan motor drive circuitry is enabled so that the 
motor begins to run. 


Transport and Control Switched B+ Circuits 


As shown in Figure 8, regulated +12-volts is applied to three leaf 
switches on the board which are activated by the PLAY, FAST- 
FORWARD, and REWIND buttons. Switch S602, designated on the 
schematic as the FWD switch. is activated when the PLAY button 
is depressed. When the switch closes, the Forward +12-volt sup- 
ply is made available to the servo section via P65-5. At the same 
time, closure of the FWD switch produces an input to the loading 
motor logic that signals the machine to start loading tape. Activa- 
tion of the “Fast-Forward” or “Rewind” functions closes switches 
S601 or S603 respectively, and by so doing provides the source of 
FF/REW +12 volts to the SP/LP board via P65-4. This voltage 
forces the SP/LP select logic to operate the capstan motor in the 
SP mode to assure high-speed Rewind and Fast-Forward opera- 
tion. Also, closure of either of these switches provides “capstan- 
motor on” logic voltage via P65-3 to the servo section which en- 
ables the capstan to operate during Fast Forward or Rewind. 


All of these voltages. with the exception of the Fast For- 
ward/Rewind +12 volts. are applied to the Servo board via plug 
P22. The Servo board. through switching and some delay and 
logic circuitry, provides several additional switched B+ supplies 
in addition to routing +12-volts unregulated to the D-D Motor 
board. 
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Figure 8. Transport & Control Switched B+ Circuits 
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Figure 9. B+ Distribution—3 


The illustration, “B+ Distribution — 3" (Figure 9) shows a source 
of voltage called “Except Record +12 Volts” is available at P21 
pin 1. This voltage source is present in the “Play” or “E-E” modes 
of operation. but not present in “Record.” Pin 8 of P21 supplies a 
voltage source called “Delayed Record +12 Volts.” This voltage 
is supplied a brief instant after loading is completed as signaled 
by load-finish switch S6305. The source of this voltage is logic 
and time-delay circuitry located on the Servo board which is trig- 
gered by the closure of the load-finish switch. The “Record” 
selection function is obtained by passing this voltage through a 
section of the Record/Play switch so that the voltage is only pre- 
sent during “Record.” 


A similar voltage, “Delayed-Forward +12 Volts” (supplied to 
Audio board via P24 pin 2) is provided from the same time-delay 
Circuitry. The only difference is that this voltage does not pass 
through the Record/Play switch. Consequently, the voltage is 
available any time the PLAY button is depressed — present in 
“Play” or “Record.” 


Also. a source of “Record” +12 volts is available from the regu- 
lated B+ source via a section of the Record/Play switch on the 
Servo board. This voltage emerges via pin 9 of P21. 
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Lastly, at pin 10 of P21 is a voltage known as the “‘E-E/V-V Select 
Voltage.” This voltage is present when the machine is in the E-E 
mode of operation. Whenever Record or Play is initiated, this 
voltage source is defeated. 


Other voltage sources emerging from the Servo board include the 
previously mentioned ‘‘Delayed-Forward +12 Volts’? which is 
supplied to the audio section as well as ‘‘E-E/V-V Select” voltage 
which is also supplied to the audio section. Finally. emerging from 
plug P25 pin 3 is the DC voltage to operate the capstan motor. 


The aforementioned ‘‘P21" voltages are supplied to the Lumi- 
nance board via plug P33. As can be seen in the illustration, “B+ 
Distribution — 3,” (Figure 9) the Luminance board serves to dis- 
tribute these various sources of B+ to other circuit boards in the 
unit. Power is applied to the Chroma board via the interconnect- 
ing wire jumpers that link the Chroma and Luminance board. Ad- 
ditionally, “Except-Record +12 Volts” is applied to the Lumi- 
nance Subprocess board via P38 pin 3. Plug P34 supplies power 
to the FM modulator Head-Amplifier section of the machine. The 
same is also true of P35 pins 4 and 5. The Luminance board also 
supplies +12-volts regulated via P31 pin 9 to power the TV 
demodulator. Pin 10 of the same plug furnishes +9 volts for the 
RF Converter board. 
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Figure 10. Servo Board Delayed B+ 


Delayed B+ Source 


As previously mentioned, the VCR uses two delayed voltages 
which are provided in order to allow the system to stabilize before 
Record or Playback is initiated after loading. The illustration, 
“Servo Board — Delayed B+" (Figure 10) shows the origin of 
these voltages. Basically, transistor TR 218 is an electronic switch 
which is gated by the combined action of TR 217 and TR 219 
Whenever transistor TR 217 is conducting. as will be described, 
the collector of transistor TR 218 provides a source of ‘‘Delayed- 
Forward +12 Volts” to the Audio board via P24-2. This same 
voltage is fed to a section of the Record/Play switch on the Servo 
board so that the source of ‘“Delayed-Record +12 Volts" is 
generated whenever the machine ts in the “Record” mode. This 
voltage is applied to the Luminance board via P21-8. 


Transistors TR 217 and TR 219 are connected in a logic configura- 
tion so that they can sense and “AND” together the FWD (for- 
ward) +12 Volts which is generated when the PLAY button is 
depressed together with the Load-End +12 Volts which becomes 
present at the completion of loading through closure of the load 
finish switch (S6305). Notice that base bias for transistor TR 217 is 
furnished via the load end +12 volts and R275. However. the tran- 
sistor Cannot conduct through the collector circuit of TR 219. 
Thus, TR 219 must also be conductive before transistor TR 217 
can turn “on.” Base bias to turn “on” transistor TR 219 is obtained 
from the FWD +12 Volts via R281. Thus, when FWD +12 volts is 
available and Load End +12 Volts is available, TR 217 turns “on” 
and thereby switches “on” transistor TR 218, making the afore- 
mentioned delayed B+ sources available. 


Also associated with the delayed B+ source is an interface with 
the PAUSE switch (S604). As shown in Figure 10, the PAUSE 
switch, in addition to stopping the transport operation, also inter- 
faces with the mute circuitry. But more relevant to this circuit area 
is some additional time delay provided by C250 in the base circuit 
of TR 217. Notice that when “Pause” is initiated (PAUSE switch 
closed), capacitor C250 is discharged through diode D214 and the 
base of transistor TR 217 is effectively grounded which removes 
the Delayed-Forward and Delayed-Record B+ sources. When the 
PAUSE switch is “open.” a slight time delay provided by the RC 
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Figure 11. B+ Distribution E-E/V-V Select 


constants of R275 and C250 delays the rise in B+ voltage at the 
collector of TR 218 long enough that the tape transportation again 
stabilizes before “Record” or “Playback” is permitted. 


E-E/V-V Select 

The illustration, ‘B+ Distribution — E-E/V-V Select" (Figure 11) 
shows an emitter-follower transistor (TR 215) that is powered from 
the +12-volt regulated supply to provide a switched source of bias 
to operate electronic switches on the Audio and Luminance 
boards that either select the E-E (monitor) mode of operation or 
allow the machine to function in Playback (V-V). When the instru- 
ment is in the monitor mode, transistor TR 215 is conducting and 
consequently supplies “'E-E Select” bias to the Audio boards via 
plug P24 pin 1, and via diode 0216 and P21-10, the voltage is sup- 
plied to the Luminance board. When the machine goes into the 
“Record” or “Playback” mode, the “E-E Select Voltage” is turned 
“off.” allowing the machine to function in Play or Record. Notice 
that in the “Record” mode, diode 0215 supplies Record + 12 Volts 
to the same circuitry on the Luminance board which is active for 
“E-E" mode operation. This means that this particular circuitry 
must be deactivated when the machine is in the Playback mode. 
Base bias (control voltage) for transistor TR 215 is obtained from 
another device (transistor TR 214) which implements an “AND” 
logic function between the Load End +12 Volts and the Forward 
+12 Volts. Notice that base bias for this device is supplied via an 
RC time-delay network from the Load End +12-volt supply and 
that the emitter of the device is grounded via the collector/emitter 
circuit of TR 219 which conducts when Forward +12 Volts is 
available. Thus, in actual operation. depressing the PLAY or the 
RECORD/PLAY buttons immediately causes conduction of tran- 
sistor TR 219 when ‘Forward +12 Volts” is applied from the leaf 
switch on the Regulator and Transport board. At the completion of 
loading, capacitor C248 charges through R267 until sufficient 
voltage is present on the capacitor, at which time zener diode 
0213 conducts and drives the base of transistor TR 214 into 
saturation, causing the collector of this device to go low. remove 
base bias from TR 215. and turn it “off.” 


The time-delay action provided by R267 and C248 delays the tran- 
sition from “E-E" (monitor) mode into the “Record™ or “Play” 
mode for a period long enough to allow tape transportation to 
stabilize. 
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This section explains the elements of operation of the Record and 
Play electronics of the VBT200 VHS 2/4 Hour Video Cassette 
Recorder. Through the use of block diagrams and other support- 
ive illustrations, this section will acquaint the VCR service techni- 
cian with the basic concept of the video signal processing system 
used in this instrument. Additional explanation and illustrations 
will familiarize the technician with the systems signal path and it's 
associated test points 


Comparison Between 2-Hour and 4-Hour Modes 


The VHS standard for tape interchangeability is in the 2-hour 
mode of operation. (Most machines will allow interchange of 4- 
hour mode tapes.) When operating the VBT200 machine in the 2- 
hour mode. 38 micron wide video tracks are layed down with a 20 
micron guardband between tracks. The VHS standard employs a 
mechanical design and tape speed which allows alignment of 
horizontal sync pulses in adjacent video tracks on the tape. Hor- 
izontal sync pulse alignment is desirable because it minimizes the 
effect of any slight mistracking due to the fact that adjacent fields 
of a picture (tracks) have similar signal content. 


Standard in the VHS format is a technique known as “6-dB burst- 
up.” Basically, increasing the amplitude of color burst when it is 
recorded minimizes chroma phase distortion during playback that 
could result from attenuation of burst. 


A technique known as color subcarrier rotation is used in the VHS 
standard to allow a means of processing the color signal to elimi- 
nate crosstalk components that are introduced due to slight 
mistracking. This circuitry is extremely sophisticated and com- 
plex, so at this point it will suffice to say that it is a desirable 
feature that significantly enhances the color picture quality. 
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As will be seen, a special FM interleave technique is used in the 4- 
hour mode to eliminate a beat pattern that could be produced by 
interaction of nonsimilar crosstalk with the RF head signal. This 
circuitry is nonoperative when the machine is used in the 2-hour 
mode in order to make it compatible with the basic VHS tape stan- 
dards. 


Enhanced video signal-to-noise ratio is achieved 1f the high fre- 
quencies of the video signal are boosted during “Record” and 
then rolled off during playback; thus. a nonlinear video emphasis 
network boosts high frequency video approximately 2 to 3 dB in 
the 2-nour mode. 


When operating in the 4-hour mode, linear tape speed !s cut In 
half. Because of this, the guardband between adjacent tracks dis- 
appears — in fact, a portion of the previously recorded track |s 
erased each time the video head lays down a new one. Conse- 
quently, the video track width is reduced to 29 microns (approx- 
imately 30% reduction). Because of this, the video head RF signal 
is lower in the 4-hour mode. This means that there is a slight 
degradation in signal-to-noise performance which is virtually un- 
noticeable on a normal TV set 


Because the linear tape speed has been reduced, the physical 
parameters of the machine no longer allow horizontal sync pulse 
alignment when the machine is operating in the 4-hour mode 
Under this condition, it is possible for a crosstalk component to 
contain the 3.4-MHz black sync tip information and beat with the 
predominantly white area of the picture producing a beat compo- 
nent that approaches 1-MHz in frequency. Due to the azimuth 
recording technique which reduces luminance crosstalk by about 
18 dB and the FM interleaving technique used in 4-hour operation, 
the effect of this beat is made unnoticeable on the TV screen 
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Figure 12. Comparison Between 2-Hour and 4-Hour Operation 
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RECORD/PLAY CIRCUIT OPERATION 
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To prevent the possibility of beats in the color due to “non-H 
alignment.” 6-dB burst boost is not used in the 4-hour mode. 
However, careful consideration has been given to circuit design 
in this machine to allow normal operation without the burst-boost 
circuitry — the color subcarrier rotation technique is also used in 
the 4-hour mode. 


Frequency interleave circuitry is used for 4-hour operation to 
cancel the beat that is introduced due to crosstalk pickup of a fre- 
quency differing from the main signal luminance frequency. 
Basically, the channel-1 head records video frequencies at sig- 
nals ranging from 3.4 MHz plus 1/2 frequency H (7875 Hz) to peak 
white 4.4 MHz plus 7875 Hz. The channel-2 head records basically 
3.4 to 4.4 MHz. By introducing this half a horizontal line frequency 
offset in the FM modulator frequencies, it 1s possible to create a 
condition where the beat pattern on adjacent lines are out of 
phase so that there is optical cancellation of this slight beat at 
normal viewing distances. Because video track width is reduced 
and head output is lower, additional nonlinear emphasis (7 dB) is 
used to improve the signal-to-noise performance of the machine 
in the 4-hour mode. 


A user switch selects 2-hour or 4-hour operation during “record.” 
When the tape its played back, special logic circuits sense the 
control track frequency and switch the operating speed accord- 
ingly. The actual circuits involved in the 2-hour, 4-hour switching 
will be more apparent as the reader studies the following text and 
block diagrams 
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Signal Circuit — ‘“‘Record”’ 


As shown in the simplified Signal Circuit Block Diagram (Figure 
13), during video recording, video signal (1-volt negative sync) 
from either the internal TV demodulator package or an accessory 
camera is applied to the input of the machine where it follows 
separate luminance and chrominance paths. The luminance, or 
black and white video portion of the signal. enters an AGC 
amplifier where its level is regulated to remove any variations due 
to differences between signal input. This regulated signal then 
passes through electronic-switch selectable 2-hour or 4-hour 
emphasis circuits which boost the high frequency component of 
the video signal. The signal emerging from the emphasis network 
contains overshoots which are clamped to specified levels by 
black-level and white-level clamps. 


The output of the clamping circuits is thus video signal with 
specified overshoots. This signal is applied to the FM modulator 
which is basically nothing more than a flipflop that operates at3.4 
MHz when an input voltage corresponding to sync tip level is pre- 
sent. As the video signal drives the modulator, its frequency ap- 
proaches 4.4 MHz. FM modulator output is applied to a record 
amplifier which boosts the signal level to that required to drive 
two video heads which are connected in parallel during “Record.” 


In the 4-hour operating mode, a 30-Hz squarewave signal is sup- 
plied to the FM modulator to shift the DC level of the video signal 
up on alternate fields. This action raises the modulating frequen- 
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Figure 13. Signal Circuit “Record” 
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RECORD/PLAY CIRCUIT OPERATION 
(continued) 


cles by the 1/2-frequency H (7875 Hz) interval necessary to mini- 
mize luminance beats caused by nonhorizontal sync pulse align- 
ment 


The chroma signal. after passing through some bandpass filtering 
to remove the luminance component. is applied to a balanced 
modulator where it is hetrodyned against a 4.2-MHz signal The 
difference between these two signals is 629 kHz which thus 
becomes down-converted chroma. This signal is mixed with the 
high level luminance signal so that the luminance FM is used as 
bias to record chroma — much like an audio tape recorder. Dur- 
ing “Record.” burst is separated from the incoming chroma and 
applied to an APC comparator much like that of a TV set. This ac- 
tion phase-locks a 3.58-MHz VXO (Variable Crystal Oscillator) so 
that it produces a 3.58-MHz CW signal which is applied as an in- 
Put to a second balanced modulator. The other input to this bal- 
anced modulator is 629-kHz CW manufactured by a special VCO 
(Voltage Controlied Oscillator) oscillator and counter circuit. Bal- 
anced modulator output is the sum of the 3.58-MHz input and the 
629-KHz input which is roughly 4.2 MHz needed to drive the sec- 
ond balanced modulator that down-converts chroma. 


During “Record.” the video signal is applied to a horizontal sync 
separator to provide horizontal sync that phase locks a 2.517-MHz 
VCO (Voltage Controlled Oscillator) to a multiple of 160 times the 
horizontal line frequency. Output from the 2.517 VCO is divided by 
4 in the rotary phase switch (= 4 counter). Counter output is 629- 


2H NON- 
LINEAR 


DE-EMPHASIS 


Sune NOISE A 
CANCEL ARN 
LINEAR 


DE-EMPHASIS 


3.58 MHz 


GATE 


BALANCED 
MODULATOR 
(HETRODYNE) 


SEP 


| —_ (HETRODYNE) 
BURST 


—— 630 kHz + AF 


kHz CW that phase changes line by line as the video is recorded 
or played back. One of the 629-kHz signals is divided by 40 and is 
compared against horizontal sync in a TV-type AFC. The control 
voltage output from the AFC circuit, circuit locks the 629-kHz CW 
signal to horizontal sync. 


Signal Circuit — ‘‘Play”’ 


In playback, the two video heads feed individual preamps which 
are turned ‘on’ when the particular head is in contact with the 
video tape. Preamplifier output is summed together into a con- 
tinuous RF signal prior to entering separate luminance and 
chroma circuits 


The luminance (black and white signal) is 3.4- to 4.4-MHz FM 
which is applied to limiter stages that remove all amplitude varia- 
tions including the chroma signal content. Limiter output drives 
an FM demodulator which recovers the original black and white 
video signal complete with the overshoots introduced by the 
record emphasis. In order to correct frequency response of the 
video signal (and attenuate high-frequency noise), the signal is 
passed through appropriate de-emphasis networks which are 
switchable for 2-hour or 4-hour operation. After de-emphasis, the 
video signal passes through some noise cancellation circuitry 
and emerges as 1-volt p-p negative sync video to drive the RF 
converter in the instrument to provide channel -3 or channel 4 
Output to a television set. 
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Figure 14. Signal Circuit “Play’ 
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A DC compensation stage is switched-in when in the 4-hour 
operating mode to remove the DC level shifts that were in- 
troduced in Record” to produce the half line offset. This DC com- 
pensation is a 30-Hz squarewave which corrects the DC compo- 
nent of the video signal in the shifted fields to agree with the OC 
level of the video in the nonshifted fields 


The chroma signal consists of 629-kHz FF plus a jitter-frequency 
component. The term “jitter frequency” is easily explained: 
Ideally, the video-head speed and the tape-transportation speed 
are held to very tight tolerances, and in practice they are 
However, an extremely small change in video-head velocity, 
which would produce no noticeable change in a black and white 
picture, can produce chroma phase errors so severe as to make 
the picture unwatchable. Thus, somehow this effect of minute 
speed variations which are called the jitter component or AF must 
be removed in order to display proper color. Some thought will 
reveal if the 629-kHz down-converted chroma signal containing 
jitter is beat against a 4.2-MHz signal that contains the same jitter 


component; the difference will be a constant 3.58-MHz signal 
without the jitter component. This is accomplished by passing the 
629-kHz signal into a balanced modulator where it is beat against 
4.2-MHz with jitter. thereby producing a constant output of 3.58- 
MHz chroma. In playback, this 4.2-MHz signal plus jitter is pro- 
duced by the second balanced modulator. 


During playback, the 3.58-MHz VXO is locked to a locally gener- 
ated constant 3.58-MHz signal derived from a crystal oscillator. 
The other input to the balanced modulator is 629-kHz plus the jit- 
ter factor. The 629-kHz signal is provided by the same 2.517-MHz 
VCO used in “Record.”’ Recall that the VCO locks to horizontal 
sync. Because in playback, the horizontal sync pulse contains the 
small time-base errors caused by minute variations in headwheel 
speed, the playback horizontal sync pulse can be applied to the 
AFC phase comparator to produce DC control voltage with jitter 
modulation. Consequently, this jitter is introduced into the 2.517- 
MHz signal whose output is divided to 629 kHz. In this way, the 
629-KHz output contains the jitter component and thus cancels 
the jitter in the 629-kKHz incoming chroma. 


RECORD/PLAY CIRCUIT DETAILS 


After studying the text and examining the simplified Record" and 
“Play” block diagrams (Figures 13 & 14), the reader should have a 
basic understanding of the video “Record” and “Play” circuitry 
used in the VBT200. In the text that follows, additional block 
diagrams will explain the circuitry in more detail. As will be 
learned, three distinct modes of operation of the video circuitry 
are evident. These include the monitor or “E-E" mode as-well-as 
“Record” and “Play.” Each of these operational modes will be ex- 
plained separately with the aid of block diagrams. 


“E-E” Operation 
Prior to the start of recording, the VBT200 is in a mode of opera- 
tion known as “E-E" which couples the input signal from the TV- 
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demodulator package, or an external camera, through some of 
the “Record/Play” electronics and then to the video-output cir- 
Cuitry where it modulates the RF converter for ultimate transmis- 
sion to a television receiver. The purpose of “‘E-E" operation is to 
allow the user to view the picture he is preparing to record. For ex- 
ample, it allows the user to determine that the camera is properly 
focused, or that the TV demodulator of the VBT200 is tuned to the 
proper channel. 


As shown in Figure 15, video signal from the TV camera selector 
switch is routed to the Luminance Circuit board via P32-1. This 1V 
p-p negative-sync signal is viewable at test point TP 301 which is 
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Figure 15. Simplitied E-E Block Diagram 
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the input to a buffer amplifier (TR 301) that serves as an isolation 
and gain stage to prevent the following circuitry from loading the 
VCR video input. 


The buffered video signal is applied to a low-pass filter comprised 
of packaged LC components designated as FL 301 — filter cut-off 
frequency is approximately 5.8 MHz. The purpose of the filter is to 
remove any high-frequency components from the input com- 
posite-video signal. Output signal from the filter passes into 
phase-compensator transformer T301 whose purpose is to correct 
the phase shifts introduced by the low-pass filter. Phase-compen- 
sated video signal is then applied to pin 11 of video-processing 
chip IC 301 


Blocks within IC 301 indicate that the composite-video signal (in- 
cluding color) are fed to an AGC amplifier whose purpose is to 
correct any abnormal input level conditions and thus provide a 
reasonably constant 1-volt video signal to the actual video-record 
circuitry. AGC regulated video is then coupled to a video amplifier 
which is part of the same chip. Video-amplifier output emerges 
from IC 301 at pin 7. This video signal is applied to a video buffer 
stage consisting of transistor TR 320 via ‘E-E”’ level control 
R3169. Buffer output is routed to a second signal-processing IC 
(IC 304) via electronic-switch transistor TR 319 — transistor is 
turned “on” during “Record” and “E-E” operation. Switch output 
(video) is applied to IC 304 through pin 16 of the device. 


Video-processing IC 304 is primarily part of the playback circuitry 
As shown in the block diagram (Figure 15), composite video (in- 
cluding color) is applied to an “E-E" amplifier stage. Output of 
this stage is fed into a mixing amplifier whose output emerges 
from the chip at pin 8. At this point, the video signal is 2V p-p as 
can be determined at video-output test point TP 308. This output 
signal is taken off the Luminance board via P31-6 where it is pad- 
ded down to a 1V p-p signal for the video output jack on the rear 
of the instrument. Signal from pin 8 is also directed through video- 
phase-compensator transformer T307. A buffer stage following 
the phase compensator makes video signal available to the RF 
converter via plug P31-1. 
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Luminance Record Circuits 


In many respects, the input to the luminance record system 
closely resembles that of the “E-E” circuitry because the same 
electronics are used as shown in Figure 16. Briefly, video signal 
from the input is applied to the previously described buffer and 
filter circuitry via P32 pin 1 and TP 301. Video signal entering IC 
301 pin 11 1s applied to the same AGC and video amplifier stages 
— output is pin 7 of the IC or TP 301. From this point, the signal 
takes a different path than it did in the “E-E"’ mode 


Pin 7 video at an amplitude of approximately 1.5V p-p (as viewed 
at TP 302) passes through a 3.58-MHz trap which removes the 
chroma signal components. This trap is switched ‘in’ and ‘out 
of the circuitry by the color-killer system. Basically, when the in- 
strument ts in the ‘color’ mode, additional low-pass filtering 1s in- 
troduced in the video circuitry to prevent chroma/luminance 
beats 


Luminance video signal is then routed to switchable 2-hour/4- 
hour nonlinear video emphasis circuitry contained on the FM 
Modulator Record and Head Amp board via P37-5. Nonlinear 
emphasized video is returned to the Luminance board via P37-1 
where it is applied back into IC 301 via the FM-deviation control 
(R3161) whose purpose is to regulate the peak-to-peak video level 
so that the proper signal amplitude is ultimately applied to the FM- 
modulator circuitry on the FM-Modulator board. 


The video signal, once again being processed by IC 301, enters 
the chip at pin 3 where it encounters additional amplification and 
pre-emphasis — high frequency boost. Output from the pre- 
emphasis circuitry leaves the chip at pin 1 and re-enters the chip 
at pin 15 where it encounters a sync-tip clamper circuit that pro- 
vides DC restoration of the video signal 


Clamped video (TP 303) is a signal of somewhat over 1V p-p that 
contains sizable overshoots (spikes). The purpose of pre- 
emphasizing (overshoots) the signal is to improve the high fre- 
quency signal-to-noise performance of the instrument as well as 
providing enhancement of picture definition. However, it is impor- 
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Figure 16. Simplified Luminance Record Block Diagram 
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tant that the overshoots be limited to proper levels to prevent 
overdeviation of the FM modulator. Consequently, separate white- 
clip and dark-clip stages (transistors TR 304 and TR 305) are pro- 
vided. Associated with these two stages are individual controls, 
R3162 (white clipper) and R3163 (dark clipper) which are used to 
set the clipping level and thereby regulate the amount of over- 
shoot. Pre-emphasized and clipped video output is applied to the 
FM-Modulator Record and Head Amp board via P36-1. 

Input to the FM modulator is emphasized clipped video from the 
Luminance board which enters via P54-1. After passing through 
an adder stage (shown as circle with + inside) the Video signal is 
applied to the FM-modulator circuit. When the unit is in the 4-hour 
operating mode, a 30-Hz squarewave signal is added to the video 
to produce the alternate field level shifting necessary for generat- 
ing the '/2-frequency H offset from field-to-field. The FM modulator 
is simply a multivibrator (flipflop) — transistors TR 501 and 502 
When the input voltage corresponds to sync-tip level, the FM 
modulator runs at 34 MHz. When video is applied, and the signal 
is driven towards white, the multivibrator frequency is driven up- 
wards in response to the video signal. The FM modulator output is 
transformer coupled to a pair of limiter diodes which remove any 
amplitude variations from the FM signal. Limiter output can be 
viewed as an FM signal of approximately .6V p-p at test point TP 
503. This signal, after being level regulated by luminance record 
level control R526, is applied to an amplifier stage consisting of 
TR 503 which drives emitter-follower TR 504 


Output from the emitter follower is routed through a high-pass 
filter which is selected by ‘‘color-mode" switch TR 506 when the 
unit Is operating with a color input signal. Winen the unit is operat- 
ing in the black-and-white mode, switch TR 505 routes signal 
directly to the video-record amplifier. The purpose of the high- 
pass filter used in color ‘record’ is to prevent FM-modulation 
components from interacting with the 629-kKHz chroma signal and 
producing beats. Consequently, this filter has a cut-off frequency 
of approximately 900 kHz. The video-record amplifier (transistors 
TR 507, 508, 509, and 510) boosts the level of the luminance record 
signal to provide approximately 12 mA of luminance-video record 
Current at the input to the D-D assembly 
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Observe that the 629-kHz down-converted chroma enters the 
record amplifier via P52-2 where it is mixed with the luminance 
component. Thus, the output of the record amplifier is luminance 
FM with about a 3-mA chroma record current mixed. This signal 
then is routed to the individual video heads which are driven in 
parallel. 


Notice in Figure 16, that “Play/Record” head switching is ac- 
complished electronically. When the unit is in “Record,” the 
record signal is applied to the heads (via individual transformers) 
through P51-3 and -9. The ground ends of the video heads are 
returned to the circuit board via P51-1 and -10. Notice that the 
heads are grounded through switching transistors TR 514 and TR 
515 which are ‘‘on” when the unit is in “Record.” Notice too, that 
these switches also ground the input of the playback 
preamplifiers and peaking capacitors C530 and C545 to prevent 
them from interacting with the record current. Also evident is the 
fact that playback switches TR 512 and TR 513 are ‘olf when the 
unit is operating in the "Record" mode 


Chroma Record Circuits 


The chroma “record” circuits are largely separate from the lumi- 
nance processing as can be seen in Figure 17. Video signal again 
enters the Luminance board via P31-1 where it can be observed 
as a 1-volt signal at TP 301. This signal passes through isolating 
buffer TR 301 and is routed to the luminance and chrominance 
processing circuitry as shown. Notice in the block diagram that 
the video signal output of buffer TR 301 is applied to 3.58-MHz 
bandpass filter T308 which separates the chroma component from 
the luminance signal. The chroma signal then is applied to a 
stage designated as a “burst amplifier’ which also serves as a 
chroma amplifier. The designation burst amplifier results from the 
fact that when the unit is operating in the 2-hour “Record mode,” 
the burst receives an additional 6 dB of amplification to ac- 
complish the desired 6-dB burst enhancement function which is 
part of the VHS standard. In the 4-hour mode of operation, the ad- 
ditional burst boost is not used, and transistor TR 324 merely 
serves aS a chroma amplifier stage. Output from the burst 
amplifier is viewable at test point TP 309. ‘This signal is then 
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Figure 17. Simplified Chroma Record Block Diagram 
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routed to the Chroma board via interconnecting jumper wires that 
are contained in the package designated J4. 


Once the signal is on the Chroma board, it enters chroma pro- 
cessing IC 801 at pin 13 — signal 1s viewable at TP 801. Once in- 
side the IC, the chroma signal passes through ACC (Automatic 
Chroma Control) circuitry which removes any level variations, in 
the same way as ACC circuitry does in a color television receiver. 
ACC-reqgulated chroma is applied to a balanced modulator which 
is part of the same IC. The balanced modulator input is pin 3 of 
the IC and the signal is viewable at test point TP 803 Also enter- 
ing the balanced modulator via pin 5 is a 4.2-MHz CW signal 
generated by beating 3.58-MHz VXO output CW with 629-kHz ro- 
tary phase CW in a second balanced modulator. The 629-kHz 
down-converted chroma signal (viewable at test point TP 805) 
emerges from the chip at pin 7 


A low-pass filter (C818 and FL 801) rejects everything except the 
629-kHz chroma signal. Output from this filter (selectable by an 
electronic switch consisting of TR 803 which is “on” during 
“Record’’) is routed back to IC 801 via pin 9 — viewable at TP 804 
Signal entering the chip passes through a killer-amplifier stage 
which is turned “on” and “off” by the color-killer circuit When the 
unit 1s recording a color program, the killer-amplifier stage is ac- 
tive and passes signal via pin 10. This down-converted 629-kKHz 
signal output is viewable at TP 802. After passing through the 
chroma-record level control (R820) and a low-pass filter (L803 
and C807). the down-converted 629-kKHz chroma is routed back to 
the Luminance board So it can be transferred to the FM-Modulator 
Record and Head Amp board via plug P35-2. Once on the FM- 
Modulator board, the chroma signal is mixed with luminance in 
the record-amplifier stages as previously described. 


Luminance Playback Circuits 


When video is recorded. one first thinks that the only frequencies 
recorded on the tape are those between 3.4 and 4.4 MHz which 
represent the black level and white level of the video signal 
respectively. In reality. as with any FM signal, sidebands are pro- 
duced which consist of the sum and the difference between the 
incoming video signal frequencies and the instantaneous 
modulator frequency which corresponds to the scene brightness. 
Thus. a spectrum of signal is recorded on the tape that occupies 
approximately a 6-MHz bandwidth. As shown in Figure 18, the 
luminance frequency spectrum extends from approximately 900 
kHz to a maximum of 6.9 MHz. This is easily calculated if the tech- 
nician thinks of a condition where the instantaneous video fre- 
quency is 2.5 MHz and a black-to-white transition is made. Under 
these conditions, there will be signal components (sum of 4.4 MHz 
and 2.5 MHz) which extend out to 6.9 MHz. Obviously, lower side- 
bands of this same signal are produced that range down towards 
approximately 1.9 MHz. Similar calculations using a white-to- 
black transition and a maximum-frequency video signal would in- 
dicate that the lower limits of the spectrum are approximately 900 
kHz. The sharp cut-off shown in the illustration at 900 kHz is due 
to the high-pass filter which is switched into the circuit during 
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Figure 18. Record Frequency Response 
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“Record” to prevent the luminance sideband components from in- 
terfering with the down-converted chroma signal. Thus, a filter 
minimizes beats between the luminance and chrominance sig- 
nals. The color signal, which was mixed with the luminance signal 
in “Record,” is a band of frequencies 1 MHz wide ranging from 
129 KHz to 1.129 MHz, with the burst frequency being centered at 
629 kHz. Thus, this is the composition of the signal as was 
recorded on the VHS format magnetic tape 


In playback, the video heads must recover the information im- 
pressed upon the tape and present it to the luminance and 
chroma systems to replicate the original video signal. Due to 
various electrical and physical phenomenon, it is necessary to 
shape the response of the ‘‘record”’ amplifier, and to compensate 
for the response of the “record” amplifier and the inherent limita- 
tions of the video tape when the signal is played back. Thus 
preamplifiers with special response characteristics are used to 
restore proper frequency relationship to all of the sideband com- 
ponents when the signal is played back. Furthermore, due to 
slight manufacturing tolerances between the video heads, not 
only is it necessary to compensate for the overall video signal, but 
it is also necessary to match, or equalize, the individual heads so 
that the field-to-field variation of video signal (RF head signal) is 
minimal. Referring to Figure 19, casual observation shows that the 
two video heads drive individual integrated-circuit preamplifiers 
consisting of IC 501 and IC 502. During playback, one side of 
each head is grounded through electronic switches consisting of 
transistors TR 512 and TR 513 which are turned ‘‘on.’ The head 
signals are applied to terminal 2 of IC 501 and IC 502 respectively 


Associated with the input to these IC’s are two trimmer capacitors 
known as ‘‘peak-A" (C530) and “peak-B" (C545) that set the reso- 
nance of the video heads for a peak response at 4.5 MHz. This 
response peak, and the frequency-response adjustments of the 
individual preamplifiers, create playback preamplifier frequency 
characteristics that properly restore the sideband levels to their 
proper frequency relationships 


Associated with each of the integrated circuit preamplifiers is a 
feedback frequency-response control network consisting of RC 
components and adjustable resistors R553 (‘Q”-A) and R565 
(Q”"-B) which are adjusted for proper playback frequency 
response characteristics. The outputs of both preamplifiers are 
fed to additional individual stages of amplification consisting of 
TR 501 and TR 518 and then to a Summing point consisting of mix 
control R575. 


As previously learned, it is desirable in video playback to turn 
“on” only the amplifier that is in contact with the video tape in 
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order to prevent the inactive video head from contributing noise 
to the input signal — the signal levels at the video heads are in- 
credibly small and any stray noise, after amplification, will 
degrade performance. Consequently. switch transistors TR 517 
and TR 519 are gated “on” and “‘off" to allow video signal to pass 
whenever the appropriate head ts on the tape. The “summed” out- 
put of the heads receives additional amplification by transistors 
TR 521 and emitter-follower stage TR 522 The summed RF head 
signal (luminance FM and chroma) is routed off the FM Modulator 
Record and Head Amp board to the luminance and chrominance 
circuitry via P53-2. This signal is available for observation at TP 
511. As shown in Figure 20, the RF head signal is applied the 
Luminance Processor board at P34-2 for input to the luminance 
and chroma processing circuitry 


After the RF signal passes through phase compensation filter FL 
303. itis applied to the input of an amplifier contained in IC 302 — 
input signal viewable at TP 304. Output from the amplifier follows 
one of two paths: In the ‘color’ mode, the signal is passed out of 
pin 3 of the IC through high-pass filter FL 302 and back into the 
chip via pin 5. The purpose of this filter is to reyect the 629-KHz 
down-converted chroma. In black and white mode. an electronic 
switch in the chip routes the signal directly to the mixing 
amplifier, rather than passing it through the filter. 


The mixing amplifier, in conjunction with some level detection cir- 
cuitry and a 1-H (63.5 ys) delay line comprise what is known as 
the ‘dropout compensator.” The dropout compensator is a destr- 
able feature in a video tape recorder because its action masks the 
effect of defects in the tape which otherwise would cause flashes 
and streaks in the picture. Basically, the circuit operation of the 
dropout compensator is simple. When conditions are normal, RF- 
signal (luminance video before demodulation) ts fed directly 
through into the limiter and demodulator circuitry which follows 
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the output of IC 302. At the same time. RF-signal is applied to the 
1-H delay line from the output of the mixing amplifier. Thus, at the 
output of the 1-H delay line (pin 7 of IC 302), RF-signal that com- 
prises the previous line's video information is always available. In 
the event that an imperfection in the tape causes loss of RF-signal 
input to IC 302, the dropout detector circuit senses the drop in RF- 
signal level (approximately minus 20 dB) so that anytime the in- 
stantaneous RF signal drops 20-dB below normal, an electronic 
switch in the chip closes and substitutes the "1-H delayed” signal 
for the attenuated input RF signal. Thus, the white or black flash 
that would result from the dropout is replaced by video informa- 
tion from the previous line and so the effect of the dropout is 
largely hidden. Consequently. the usable life of the recording tape 
is extended because the most noticeable effect of wear on the 
video tape is an increasing number of dropouts. It is interesting to 
note the signal being recirculated in the 1-H delay line can 
replace three to four lines of video before the effect becomes ex- 
tremely noticeable in the playback picture 


RF output from IC 302 is applied to low-pass filter FL 304 to 
remove any second harmonic content in the RF signal. Filter out- 
put drives buffer transistor TR 310 whose output is applied to pin 
14 of IC 303 input signal is viewable at test point TP 305. Con- 
tained in this IC is a series of limiter (clipper) stages that remove 
all traces of amplitude variation in the luminance FM signal 
Limiter output then drives an FM demodulator which is a part of 
this chip 


Demodulated video output from IC 303 passes through filter FL 
306 which has a cut-off frequency of 4.1 MHz. Thus, this filter re- 
jects all ripple and harmonic components from the demodulated 
video signal. Low-pass filter output passes through a de- 
emphasis network (C363 and R375) into an amplifier consisting of 
TR 314 and the buffer stage TR 315 
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Figure 20. Simplified Luminance Playback Block Diagram 
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Output from the buffer stage is video containing the original 2- 
hour/4-hour emphasis which was placed on the signal during 
“Record.” From here, the video signal is applied to a Luminance 
Subprocessing board (via P38-1) which is located on the bottom 
of the tape deck. On the Luminance Subprocessing board, de- 
emphasis circuitry (selectable by the 2-hour/4-hour logic) pro- 
vides additional selectable rolloff of high frequencies. and by so 
doing restores proper frequency response to the video signal. The 
Output is sent back to the Luminance board via plug P38-5 where 
it is applied to a trap after passing through an adder stage which 
introduces a 30-Hz pulse to cancel the DC level shifts in the pic- 
ture that were produced by the FM interleave circuit during 4-hour 
“Record.” The output of the adder, which is now video informa- 
tion, is viewable at test point TP 312. Following the adder stage, 
black and white or color mode video is either directly routed to a 
buffer stage located in IC 304 (via pin 18) in the case of black and 
white, or the signal is applied a 3.58-MHz chroma trap consisting 
of FL 307 and associated components. As previously discussed, 
electronic switching determines whether the path is direct or 
through the filter. In either case, the video signal input to the 
buffer amplifier on 1C 304 is viewable at test point TP 307. Also, 
notice in the illustration, that video level control R3167 is used to 
set the input to the IC 304 buffer stage 


Also included in IC 304 is noise-inverter circuitry similar to that 
used in conventional television instruments. A sample of the 
video signal is taken from the buffer, sent through a high-pass 
amplifier (an amplifier with peaked high frequency response) 
which amplifies the noise component of the video. Output of the 
high-pass amplifier is fed into a limiter stage in the chip which 
removes all low frequency components from the video signal, 
leaving only noise. Limiter output emerges from the chip via pin 4 
into additional limiting circuitry consisting of a pair of clipper 
diodes that set the maximum amplitude of the noise signal. Out- 
put signal from limiter diodes D305 and D306 is inverted noise 
which is fed back to the mixing amplifier via pin 15 of the chip 
where it cancels the noise in the video signal. Consequently, the 
output from the mixing amplifier (IC 304 pin 8) is relatively noise- 
free video — 2V p-p signal is viewable at TP 308. It is also interest- 
ing to note that the mixing amplifier in IC 304 is the point where 
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the chroma signal from the chroma processing circuitry is 
reintroduced to the video. Chroma signal coming from the chroma 
circuits is input to the mixing amplifier at pin 13 of IC 304. 


The luminance output signal, which is now combined with the 
chroma signal, form composite color video at an amplitude of 2V 
p-p and is routed to the video-output jack on the rear of the instru- 
ment via P31 pin 6. The same signal after some additional phase 
compensation in transformer T307 is applied to a buffer stage 
consisting of transistor TR 322 whose 2V p-p output ts fed to the 
RF converter through P31 pin 1. 


Chroma Playback Circuits 


As can be seen in Figure 21, RF signal (head-amplifier output) 1s 
applied to the Luminance board via P34-2. At this point, the RF 
signal is directed to the luminance and chroma circuits. Following 
the chroma signal path, the RF signal drives amplifier transistor 
TR 327 whose output is applied to the ACC amplifier on the 
Chroma board (via low-pass filter FL 308 and electronic switch 
transistor TR 326) — signal observable at TP 309. 


Once the signal is on the Chroma board, it is viewable at test point 
TP 801 as the ACC-amplifier input signal to IC 801 pin 13. The 
ACC amplifier system of IC 801 acts to minimize level changes In 
the chroma signal that might be attributed to differing tape 
characteristics and/or physical defects in the tape. Output from 
the ACC amplifier (TP 803) is applied to a balanced modulator 
which is part of the same chip via pin 3. Also entering the bal- 
anced modulator via pin 5 is 4.2-MHz CW signal. In playback, the 
balanced-modulator output is the difference between the 629-kHz 
down-converted chroma and the 4.2-MHz CW signal which 1s 
3.58-MHz up-converted chroma. Balanced-modulator output is via 
IC 801 pin 7 — signal is viewable at TP 805. In playback, the 3.58- 
MHz regenerated chroma signal drives buffer transistor TR 802 
whose output can be observed at TP 815. 


Up-converted chroma is then applied to TR 807, a 2-hour/4-hour 
switchable 6-dB burst-attenuation stage. In the 2-hour mode, 
burst is attenuated by 6 dB because it was originally boosted by 6 
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Figure 21. Simplified Chroma Playback Block Diagram 
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dB during “Record.” In the 4-hour mode, this stage merely serves 
as a chroma amplifier. After passing through a 3.58-MHz 
bandpass filter (T801 through T803), filtered chroma (TR 807 sig- 
nal) drives a playback comb-filter circuit via electronic switch 
transistor TR 811 which is turned “on” during playback — switch 
Output 1s viewable at test point TP 816 


The comb filter is a rather sophisticated circuit that utilizes a ‘1-H 
delay line” in conjunction with the chroma rotary-phase recording 
technique to minimize chroma crosstalk in the color video signal. 
Conceptually, the chroma rotary-phase systerh is designed to 
assure that the chroma crosstalk component is always out of 
phase with the desired signal Because of the line-to-line redun- 
dancy of the color information in the picture, it is possible. by use 
of a 1-H delay line, to add the chroma signal from the chroma pro- 
cessing circuit along with chroma from the previous line (1-H 
delayed) to obtain twice the amplitude of chroma and cancel the 
crosstalk. Obviously, this is a highly simplified explanation of the 
chroma rotary-phase and the comb-filter circuits. Nevertheless, 
for most servicing purposes, this explanation of circuit operation 
should be adequate. 


Chroma from the comb filter drives amplifier transistor TR 812 
whose output signal (TP 804) is applied to [IC 801 pin 9 where it 
passes through a killer-amplifier stage that enables or defeats the 
chroma circuits in the presence or absence of color signal. Out- 
put from the killer-amplifier emerges from the chip at pin 10 and is 
directed to the Luminance board via jumper J4 — signal viewable 
at test point TP 802. Once the chroma signal is back on the Lumi- 
nance board. it passes through the playback level control (R3170) 
which allows adjustment of the playback chroma amplitude 


Chroma signal is then directed to the “Y-C" phasing circuit. 
Basically, the “Y-C” phasing circuit consists of phase-shift com- 
ponents in conjunction with “Y-C” timing control R3171. The pur- 
pose of this circuitry is to allow adjustment of lumi- 
nance/chrominance timing — color fit. Network output passes 
through a playback electronic switch (transistor TR 323) whose 
output is matrixed with the luminance signal in the mixing 
amplifier of IC 304. Chroma input signal can be observed at TP 
311. Once the chroma signal is mixed with luminance. it follows 
the previously described path to the RF modulator or to the exter- 
nal video-output jack 


COLOR OSCILLATORS 


As shown in Figure 22. the VBT200 uses three separate oscillators 
to process the chrominance signal. These are the 3.58-MHz XTAL 
oscillator, (crystal oscillator), 3.58-MHz VXO (variable crystal 
oscillator), and the 2.517-MHz VCO (voltage-controlled oscillator). 
The functions of each will be described in the following text. As 
previously learned, the 3.58-MHz chroma information is down- 
converted (hetrodyned) to 629 kHz in the Record” mode by beat- 
ing the signal against a 4.2-MHz CW signal in a balanced modula- 
tor (mixer) circuit. 


Not only is the “Record” chroma signal down-converted to 629 
kHz, but it is also recorded in a configuration where on the first 
field (Head-1 pass) the phase of the chroma signal is advanced 


90° per line. When the second field is recorded (Head-2 pass) the 
chroma signal is retarded in phase by 90° for each horizontal line. 
This system of chroma signal recording is called ‘chroma rotary- 
phase” recording. As was learned, this system of chroma record- 
ing allows a comb-filter circuit in the playback electronics to 
effectively cancel chroma crosstalk signal which is present in 
“LP” recordings because there is a negative guard band in the LP 
mode. 


In order to accomplish the chroma rotary-phase recording techni- 
que, the 4.2-MHz signal used to down-convert the chroma infor- 
mation must change phase by 90° each horizontal line. Thus, this 
signal must somehow be keyed by the horizontal sync pulse. It 
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Figure 22. Simplified Color Oscillators Block Diagram 
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has been learned that the 4 2-MHz CW signal ts actually produced 
by beating together a 3.58-MHz signal obtained from the variable 
crystal oscillator (VXO) and a phase-rotary 629-kHz signal. These 
signals are hetrodyned in a second balanced modulator (mixer) 
and the sum of the two frequencies is the 4.2-MHz CW signal used 
to down-convert the chroma to 629 kHz. During “Record,” the 
3.58-MHz VXO is locked to the input signal burst by an APC (Auto- 
matic Phase Control) system similar to that used in color televi- 
sion receivers. The 629-KHz rotary-phase CW signal is extracted 
froma ~—4 counter clocked by a 2.517-MHz signal produced by the 
voltage-controlled oscillator (VCO) which is phased locked to the 
“Record” signal horizontal sync pulse. 


In Playback, the 629-KHz down-converted chroma signal is up- 
converted back to the 3.58-MHz frequency by using the same 
oscillators and balanced modulators in reverse. The incoming 
629-kHz signal is applied to the balanced modulator where it is 
beat against 4.2-MHz phase-rotary CW signal. The difference fre- 
quency (3.58 MHz) is the regenerated chroma signal. During Play- 
back, the 3.58 VXO (beats against 629-kHz phase-rotary CW to 
produce 4.2 MHz for up-conversion) is referenced to the 3.58-MHz 
XTAL (crystal oscillator) 


The APC circuit associated with the 3.58-MHz VXO receives out- 
put from the 3.58-MHz XTAL oscillator as a reference and the 
burst component of the up-converted 3.58-MHz color signal is 
compared against this locally generated 3.58-MHz reference sig- 
nal to generate an error voltage that is used to correct 3.58-MHz 
VXO phase and frequency so that the output 3.58-MHz chroma 
signal has a high degree of phase stability. Also during Playback, 
the 2.517-MHz VCO is locked to playback horizontal sync. By so 
doing. any jitter component present in the playback signal which 
could adversely affect chroma phase (color hue) can be can- 
celled by introducing this jitter component “out of phase” into the 
629-kHz rotary-phase chroma. At the same time, the horizontal 
sync pulse triggers the gated counter circuit to produce the ap- 
propriate phase of chroma signal necessary to properly up-con- 
vert the chroma signal 


Examination of the Color Oscillators block diagram at the end of 
this section shows that four integrated circuits (IC 801, 2, 3, 4) pro- 
vide most of the circuttry required for up-conversion and down- 
conversion of the chroma signal during Playback and Record 
respectively. Contained in IC 802 is the 3.58-MHz XTAL (crystal) 
oscillator whose output is observable at TP 807. During “Record,” 
this oscillator is inactive — switched “off.” The other oscillator 
contained in IC 802 is the 2.517-MHz VCO and its associated 
phase-comparator circuit. Output from the VCO (IC 802 pin 17) is 
fed to pin 6 of IC 803. the gated counter circuit which produces 
the rotary-phase 629-kHz CW signal. One of the 629-kHz signals Is 
applied to a =40 counter in the chip to produce a horizontal fre- 
quency signal which leaves the chip at pin 2 to provide an “FH” 
(horizontal frequency) feedback signal to the phase-comparator 
circuitry located in IC 802. This signal enters the chip at pin 18 
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The other input to the AFC phase comparator is the 2-us pulse 
which is timed by horizontal sync. This signal is produced by cir- 
cuitry in 1C 803 and emerges from the chip at pin 14. The 2-ys 
pulse (TP 811 signal) is sent to the phase-comparator circuitry in 
IC 802 and enters the chip at pin 7. Thus. this feedback loop locks 
the 2.517-MHz VCO to a multiple of 160 times the horizontal scan 
frequency —— 2.517440 MHz 


This signal, as previously mentioned, is supplied to pin 6 of IC 803 
where it is counted down to a nominal 629 KHz (629.360 KHz) in 
the chip. Then, appropriate gating circuitry selects the proper out- 
put from the counter to provide a signal that represents phase 
zero with respect to the chroma signal phase +90°, +180°, +270° 
etc. or a phase 0°, ~90°. —180°. —270°. etc., depending upon 
which head ts on the tape at the particular time 


The direction of phase rotation, being related to which head ts on 
the tape at a given time. can be determined and preset by sensing 
whether the PG pulse 1s positive-going or negative-going As 
shown in the block diagram, the cylinder PG (pulse generator) 
pulse from J1 pin 1 1s applied to pin 7 of |C 803 where it serves to 
select the direction of rotation for the four-bit counter. The out- 
puts of the four gates which select the appropriate counter signal 
phase are summed together into a single 629-kHz rotary-phase 
signal which emerges from the chip at pin 4 This output signal is 
sent back to the balanced modulator stage in IC 802 where it 
beats with 3.58-MHz CW from the 3.58-MHz VXO (Variable Crystal 
Oscillator) contained in iC 804. Output from the balanced modula- 
tor in IC 802 emerges at pin 12 as a nominal 4.2-MHz signal — 
4.208905 MHz exact frequency. This signal is fed to the balanced 
modulator contained in |C 801 where the actual conversion of 
chroma information is performed. The VXO contained in IC 804 is 
locked to the input chroma-signal burst during “Record” by com- 
paring its output to burst in an APC circuit. 3.58-MHz burst signal 
enters IC 804 at pin 3 


Transistor switches consisting of TR 815 and TR 816 make the 
selection of which signals are compared to lock the oscillator dur- 
ing Record and Playback. During “Record,” 3.58-MHz VXO output 
emerges from the chip at pin 14 and ts applied back to the APC 
circuit via transistor switch TR 815. The other signal applied to the 
APC system is burst which is applied via burst-gate transistor TR 
814 and some limiter circuitry into chip terminal 6. This burst sig- 
nal is observable at TP 813. During Playback, switch TR 816 is 
turned “on” to supply reference signal from the 3:58 XTAL oscilla- 
tor located in integrated circuit IC 802. This signal (from TR 816) is 
applied into pin 3 of IC 804. The other signal (up-converted play- 
back signal burst) enters the phase comparator via IC 804 pin 6 
Thus in Playback, the regenerated chroma signal is phase-locked 
to the locally generated 3.58-MHz signal provided by the 3.58-MHz 
crystal oscillator contained in IC 802. The crystal oscillator in IC 
802 also drives a frequency counter (IC 805) which counts the 
3.58-MHz signal down to 60 Hz to provide a reference signal to 
lock the cylinder servo system during Playback. 
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CYLINDER AND CAPSTAN SERVO OPERATION 


The servo systems used in the VBT200 are used to control the 
operation of the video-head cylinder and capstan-drive motors by 
sensing an error in operation and issuing a control signal that cor- 
rects the operation Two servo systems are used in the VCR. They 
are the capstan servo system and the cylinder (headwheel) servo 
system. These servos have two modes of operation — ‘Play’ and 
“Record.” 


In the “Record” mode, television vertical sync is the reference for 
the cylinder servo. The feedback signal is a pulse signal taken 
from the cylinder P.G. (pulse generator) which provides an accur- 
ate indication of where the video heads are on the tape at all 
times, and which head is in contact with the tape. During “Play,” it 
is only necessary that the headwheel rotate at a constant 1800 
RPM. Consequently. a 60-Hz reference signal is supplied by a 
counter circuit that operates from an internal 3.58-MHz crystal 
oscillator. 


The capstan servo system which controls the actual movement of 
tape through the machine also has two modes of operation. Dur- 
ing “Record,” the capstan servo system simply functions to 
transport the tape through the machine at a constant speed. The 
reference signal for the capstan servo system is the previously de- 
scribed trapezoid waveform derived from the cylinder P.G. pulse. 
Thus, the capstan servo system locks to the headwheel rotation 
The sample pulse (indication of capstan motor operation) is a sig- 
nal derived from the capstan F.G. (frequency generator) which is 
divided down to 30 Hz in Standard Play (SP) mode or 15 Hz in 
Long Play (LP) mode. Comparison of this signal with the trapezoid 
reference indicates variations in motor speed. Therefore, the 
feedback control system can lock the capstan motor to a constant 
speed 
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During piayback. the reference signal remains the same (trape- 
zoid derived from cylinder P.G.); however, the feedback signal 
now becomes the control-track signal which is recorded along 
the bottom edge of the tape. When the tape is recorded. the con- 
trol-track signal is produced by a 30-Hz frequency counter (flip- 
flop) which is locked to television vertical sync. Thus, the capstan 
servo system can sense any deviation in machine speed by timing 
the arrival of control-track pulses. Furthermore, because during 
“Record,” the position of vertical sync on the tape is accurately 
determined, and because the control pulse is coincident with ver- 
tical sync on the tape, it is possible to provide a vernier control of 
tape transportation speed so that the capstan servo system can 
accurately move the tape in such a manner that the recorded 
video tracks on the tape align themselves perfectly with the path 
of the rotating video head assembly 


Cylinder Servo System 

The cylinder servo system shown in Figure 24 has two basic feed- 
back control loops. The first loop (shown at the bottom of the 
Cylinder Servo block diagram) is the speed control loop which 
maintains the headwheel rotation at very nearly the nominal 1800 
RPM. Headwheel speed is sensed by sampling output from the D- 
D motor F.G. assembly. This is a 1.8-kKHz sinewave signal which is 
applied to a frequency amplifier whose output is shaped into a 
900-Hz squarewave by a + 2 counter. 


The squarewave signal is applied to a logic “AND gate” along 
with the output of a standard-time generator. The standard-time 
generator is a one-shot multivibrator whose pulse width is preset 
by the cylinder free-running speed control. This constant width 
pulse is compared with the pulse produced by the cylinder F.G. in 
an “AND” gate. The output of the gate is the difference between 
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Figure 23. Servo Systems Reference and Sample Signals 
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CYLINDER AND CAPSTAN SERVO OPERATION 
(continued) 


these two pulses. Assuming that the motor tends to run fast, the 
width of the gate input pulse (motor-speed sample) becomes nar- 
rower; thus, the output pulse which represents the difference be- 
tween the sample pulse and the standard-time generator pulse 
also becomes narrower. The gate output pulse is integrated 
(filtered) to provide a DC signal to a motor drive circuit. In the 
event that the motor slows down, the pulse width becomes wider, 
more motor drive is produced, and the motor speeds up. In this 
way, the motor speed is maintained very close to 1800 RPM 


The top section of the block diagram shows the phasing (position) 
control part of the servo system. During “Record,” video signal is 
applied to a sync separator which separates out the 60-Hz vertical 
sync pulse. Vertical sync is applied to an amplifier and through a 
+ 2 counter to produce a 30-Hz squarewave signal. This signal 
follows two paths. One path is an additional amplifier that gener- 
ates the 30-Hz squarewave control-track signal which is recorded 
along the bottom edge of the tape. The other path is through a 
time delay (one-shot multivibrator) circuit which allows the video 
heads to be phased with respect to vertical sync. The output of 
this stage. known as the “record shifter,” is a narrow sample 
pulse which is applied to a sample and hold circuit as the 
reference signal. 


The feedback signal (represents speed and position of the head- 
wheel) is taken from the cylinder motor pulse generator coils 
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(P.G.). This 30-Hz signal tells two things — which head is on the 
tape and where the head is on the tape at any particular instant. 
After passing through a pulse-amplifier circuit and a ‘one-shot’ 
delay, the signal drives a trapezoid generator. (The trapezoid sig- 
nal is a waveform that has a definite leading edge rise time and a 
definite trailing edge fall time.) This signal is also applied to the 
sample and hold circuit. When the headwheel motor speed and 
phasing are exactly right, the trailing edge of the trapezoid is 
sampled at its midpoint Each time a sample is taken, It is held as 
a DC voltage in the sample and hold circuit. Output of the sample 
and hold circuit is fed to the standard-time generator and it deter- 
mines the pulse width of the pulse applied to the “AND” gate 
Thus, by varying the width of this pulse, itis possible to provide a 
small increment of speed control necessary to accurately position 
the heads on the tape 


Assume for a moment that the headwheel is running slightly slow. 
In this instance, the sample will be taken at a higher point on the 
trapezoid resulting in more DC voltage output from the sample 
and hold circuit. This is translated into a change in conduction 
time of the standard-time generator such that the comparison pro- 
cess in the gate provides a signal to speed up the motor. The con- 
verse is true if the headwheel is running slightly fast. In this ins- 
tance, the sample is taken lower on the ramp and the motor is or- 
dered to slow down 
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Figure 24. Cylinder Servo System 
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CYLINDER AND CAPSTAN SERVO OPERATION 
(continued) 


Capstan Servo System 


The capstan servo circuitry is similar to that used for the cylinder 
servo. Again, two joops are used — a speed control loop and a 
position or phasing control loop. Capstan motor speed is sensed 
by the capstan F.G. assembly which produces a sinewave of 480- 
Hz in the LP mode and 960-Hz in the SP mode. After amplification 
and processing by = 2 counter, a 240-Hz (LP mode) or 480-Hz (SP 
mode) squarewave is available as input signal to a standard-time 
generator/“AND” gate circuit similar to that of the cylinder servo 
When the capstan motor is running at the correct Speed, the input 
signal to the standard-time generator/"“AND’ gate circuit is 240 
Hz Notice that in the LP mode, the 240-Hz signal is available at 
the output of the first divider. When the machine is operated in the 
SP mode, an additional frequency divider in the circuit forces the 
capstan motor to run at twice the speed in order to supply the 240- 
Hz input to the standard-time generator/“AND" gate circuit 


Output of the gate is a pulse representing the difference between 
the standard-time generator and the input squarewave represent- 
ing motor speed. This pulse is integrated and applied to the motor 
drive system so that the entire circuit Stablizes at roughly the cor- 
rect speed. In a similar manner to the cylinder servo system, the 
pulse width of the standard-time pulse is modified by the second 
part of the loop which is the phase control circuitry 


In “Record,” the capstan motor provides constant tape transpor- 
tation speed. In this mode of operation, the feedback signal repre- 
senting motor speed is taken from the output of the second tre- 
quency divider in the speed control chain. Thus, after passing 
through a divide by 8 counter, a squarewave signal of 30-Hz (SP) 
Or 15-Hz (LP) is available to represent motor speed. This signal, 
after processing by a pulse amplifier and some delay circuitry, isa 
sample pulse which is applied as one input to the sample and 
hold circuit. The reference signal input to the sample and hold cir- 
Cult is manufactured from the 30-Hz trapezoid produced by the 
cylinder P.G As with the cylinder servo. the output of the sample 
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and hold circuit is a OC voltage which represents small incre- 
ments in speed (phase) changes in the capstan motor opera- 
tion. This DC voltage is applied to the standard-time generator to 
modify the pulse width and thus produce a vernier change. in 
motor speed 


During “Playback,” the 30-Hz control-track pulse on the video 
tape is applied to the pulse amplifier in place of the output of the 
divide by 8 counter. This signal (after processing) becomes the 
sample pulse. Thus. any changes in transportation speed are 
sensed by a change in the sample point so that the changes in 
output of the sample and hold circuit provide appropriate DC con- 
trol to the capstan motor to correct for the speed/position errors 


Three-phase Fullwave Bilateral Drive Circuit 


One ot the difficulties in designing a good video tape recorder for 
home use is to very accurately control the operation of the video 
scanning process. Most industrial video tape recorders, as well as 
many of today s home video recorders, employ a belt drive system 
to operate the headwheel In principle, the belt drive system 
drives the headwheel at a speed slightly faster than the nominal 
1800 RPM. Locking the headwheel then depends upon use of a 
servo controlled braking system that drags the headwheel down 
to the required exact 1800 RPM — depending upon belt slippage 
to provide the degree of isolation between the main drive and the 
servo-controiled headwheel Although this system works well 
enough with some TV receivers, with others problems of horizon- 
tal instability (jitter) appear. Furthermore, the headwheel assem- 
bly in many of these recorders is rather massive and is thus 
difficult to accurately servo control because of the inertia of the 
rotating mass. 


in the RCA VBT200 VCR, a direct-drive motor system, used in con- 
junction with a relatively low mass headwheel assembly, provides 
very precise control over headwheel rotation; thus. assuring very 
accurate horizontal time base timing and freedom from horizontal 


JANSEN 


30 Hz TRAPEZOID 


NTEGRATOR 


IV CAPSTAN 
\ PHASE 
CONTROL 


TP 6411 


CAPSTAN SPEEO CONTROL 


Figure 25. Capstan Servo System 
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CYLINDER AND CAPSTAN SERVO OPERATION 
(continued) 
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Figure 26. D-D Motor Three-Phase Inverter Block Diagram 


problems in nearly all TV sets. To accomplish the objective of pro- 
viding very close control of the headwheel motor. an entirely new 
drive concept was invented and this is the direct-drive (D-D) 
cylinder assembly used in the VBT200 


Although at first glance the motor might appear to be simply a 12- 
volt DC motor, it is far from that. In reality, the motor used to drive 
video heads in this machine is a multipole three-phase motor that 
is driven by a very precisely controlled three-phase AC inverter. 
The windings, called the main coils of the motor, provide the mo- 
tive power to drive the motor. Feedback necessary to sustain 


oscillation of the three-phase invertor is sampled by position in- 
dicator coils designed so that the feedback signal always tells the 
torque instruction circuit which transistor combination should be 
turned “on” next to sustain rotation of the motor. 


The motor speed is modified by control input from the cylinder- 
servo system which is compared against a standard voltage in the 
drive instruction logic circuit. The output of the drive instruction 
logic circuit then is applied to position indicator, torque direction 
circuitry, and torque instruction circuitry so that the rotation of the 
motor becomes locked to the cylinder-servo system instructions. 


CYLINDER SERVO SYSTEM DETAILS 


As previously learned. the cylinder servo system operates 
differently in “Record” and ‘Play.’ Figure 27 shows that in the 
“Record” mode, the cylinder servo is locked to vertical sync taken 
from the sync separator — located on Chroma board. Input sync 
is applied to an amplifier stage in IC 201 via plug 21 pin 3 and the 
record/playback switch. In the Playback mode, the cylinder runs 
at a constant 1800 R.P.M. because it is locked to a 60-Hz signal 
obtained via a countdown chip clocked by the 3.58-MHz crystal 
oscillator on the Chroma board. In either case, the output of the 
IC 201 amplifier is applied to a + 2 counter (MM — one-shot 
multivibrator) which outputs a 30-Hz signal at pin 26 of the chip. 
This 30-Hz signal supplies the control track signal during 
“Record.” as-well-as furnishing input (via chip pin 21) to the 
record shifter one-shot multivibrator (MM). Record shifter output 
is at pin 18 of the chip. This signal, after differentiation into a nar- 
row pulse. is applied back into pin 14 of the IC to act as the sam- 
ple pulse for the sample gate. (The record shifter stage is an ad- 
justable time-delay circuit that allows the vertical-sync pulse to be 
Physically positioned on the tape so that it occurs soon after head 
Switching during playback.) 
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The other signal used in the sampling process is a 30-Hz trape- 
zoid. This signal is generated by the cylinder PG (pulse generator) 
circuit. The cylinder PG signal is an alternating positive and nega- 
tive pulse taken from the PG magnetic pick-up located in the D-D 
motor assembly. The PG signal enters the servo system through 
the Motor Drive board which contains a differentiator circuit and 
amplifier that receives input via P27-1. Output from transistor TR 
2115 is a positive pulse signal when head-one contacts the tape 
and a negative pulse when head-two contacts the tape. These 
pulses are fed to the Servo board through wire jumper J2 — input 
signal is viewable at TP 211. Following TP 211, the positive pulse 
and the negative pulse are separately processed. 


The positive pulse is applied to IC 201 pin 2 (via diode D206) 
where it triggers one of the two PG-shifter one-shot multivibrators 
(MM). Output of this one-shot multivibrator triggers (sets) a 
flipflop (FF) in IC 201. The other PG shifter multivibrator located in 
IC 202 is triggered by the negative PG pulse which is inverted by 
transistor TR 211. Transistor T211 signal resets flipflop “FF” in IC 
201. 
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CYLINDER AND CAPSTAN SERVO OPERATION 
(continued) 


Output from flipflop “FF is a 30-Hz squarewave signal in which 
the duty-cycle of the positive and negative half-cycles are vari- 
able via the individual PG shifter controls. This signal (viewable 
at TP 201) drives a trapezoid generator which is an integral part of 
IC 201. The 30-Hz PG signal also provides head-switching signals 
to turn “on” the individual head preamplifiers on the FM Modula- 
tor/Head-Amplifier board. 


The PG flipflop output is applied to the trapezoid generator via IC 
201 pin 15. The trapezoid generator generates a 30-Hz trapezoidal 
signal that is timed so that the previously described sample pulse 
(IC 201 pin 14) samples the center of the trailing edge of the trape- 
zoid signal when the headwheel (upper cylinder) is running at the 
correct speed and locked to the system signals. Sample-gate ac- 
tion can be viewed with a dual-trace scope by scoping test points 
TP 204 (sample gate-pulse signal) and TP 205 (trapezoid signal) 


The sample gate output (IC 201 pin 12) is a DC voltage of approx- 
imately +6.5V which swings “up” or “down’ depending upon 
where the sample is taken on the trapezoid, as determined by the 
physical position of the heads on the video tape at the instant of 
sampling. This voltage, limited by diodes D209 and D210, is ap- 
plied to pin 10 of IC 202 where it modifies the pulse width of a one- 
shot multivibrator (MM) which serves as the standard-time 
generator. Associated with this one-shot multivibrator is the 
cylinder free-run control whose adjustment sets the pulse width 
of the standard-time generator so that the cylinder free-running 
speed is very close to 1800 R.P.M. Standard-time generator output 
(IC 202 pin 2) is sent to a logic “AND” gate located on the Motor- 
Control board via jumper J1 
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Contained on the Motor Orive board is the motor speed control 
circuitry associated with the cylinder motor FG (frequency 
generator) pick-up. As was learned, the cylinder motor FG signal 
is a 1.8-kHz tone which is applied to the input of a three-transistor 
‘FG amplifier’ — transistors TR 2101, 2,3. (The input signal ts ob- 
servable at TP 2101.) FG-amplifier output is counted down to 900 
Hz by counter IC 2101. The 900-Hz output is applied to gate tran- 
sistor TR 2104 and also fed back to pin 12 of IC 202 on the Servo 
board where it triggers the standard-time generator (one shot) 
contained in the IC. Also entering the standard-time generator is 
the output of the phase-control circuitry of IC 201 (pin 10 of IC 
202) along with the cylinder free-run control voltage The com- 
bination of the bias introduced by cylinder free-run control (R245) 
and the DC phase-control signal sets the output pulse width of the 
standard-time generator -— output is via pin 9 of IC 202. This sig- 
nal is sent back to the gate transistor (TR 2104) on the O-D Motor 
Drive board via jumper J1. 


Recali, that the speed-control gate (TR 2104) compares the 
counted down (900 Hz) FG pulse and the standard-time generator 
pulse. producing an output which represents the time difference 
between the two. Circuit parameters are such that the output of 
the filter amplifier (three blocks) that drives D-D motor-control IC 
2102 pin 5 is a DC voltage of approximately 4.8 volts when the D-D 
motor speed is correct and the servo system is locked. The feed- 
back loop conditions are such that if the system is not locked. or 
the motor 1s tending to run slow, the DC input to pin 5 of IC 2102 
will be somewhat greater that the nominal 4.8 volts. Conversely, if 
the motor speed tends to be fast. the IC 2102 input will be some- 
what lower than the nominal 4.8 volts 
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Figure 27. Cylinder Servo Detailed Block Diagram 
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CAPSTAN SERVO SYSTEM DETAILS 


The capstan servo system is similar in concept to that of the 
cylinder servo. As with the cylinder servo, it has been learned that 
the capstan servo has two modes of operation. In “Record” mode, 
the capstan servo system maintains constant tape speed for 
either 2-hour (SP) or 4-hour (LP) operation. In playback, the 
system maintains constant speed as-well-as maintaining position 
control of the tape so that the video heads on the cylinder unit will 
properly track the recorded information on the video tape 


To maintain constant tape speed in “Record,” the capstan servo 
is referenced to the cylinder PG derived trapezoid signal. The 
trapezoid signal, after some integration by ‘“ramp-changer” 
capacitor C218, is applied to sample-gate transistor TR 203 along 
with the sample-gate signal derived from the capstan PG signal 
The sample-gate signal is derived from the counter system on the 
SP/LP Select board — 30 Hz in “SP” and 15 Hz in “LP.” Output 
from the sample gate is an amplitude-limited DC voltage (limiter 
diodes D203 and 204) which modifies the pulse width of the 
capstan standard-time generator (MM) — via IC 201 pin 9. (Basic 
pulse width is set with capstan free-run controls.) Output from the 
Standard-time generator drives a logic “AND” gate, along with the 
capstan motor FG signal. The output of the speed-control “AND” 
gate leaves IC 201 via pin 10. This pulse, after integration in a filter 
network consisting of capacitor C222 and associated compo- 
nents, is base bias for amplifier transistor TR 206. Also associated 
with amplifier TR 206 is a logic input from the Transport/Control 
board which indicates that the logical sequences necessary to in- 
itiate various modes of operation have been completed before the 
capstan motor is allowed to operate and move tape. Output from 
amplifier TR 206 is applied to a three-transistor motor drive circuit 
that supplies DC voltage to the capstan motor. This voltage 
leaves the Servo board via P25-3. 


The rough speed control of the capstan motor is accomplished in 
basically the same manner as was described for the cylinder ser- 
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vo. In this case, the capstan FG signal (960 Hz or 480 Hz depend- 
ing upon the mode of operation) is fed to the Servo board via 
P25-4 where it is applied as input to a flipflop (FF) contained on IC 
201 — input signal is viewable at TP 203. Output of this flipflop 
(half input frequency) emerges at pin 6 as a 480-Hz or 240-Hz sig- 
nal (SP or LP) which is directed to the SP/LP Auto Select board 
via P28-3. An amplifier/inverter stage on the SP/LP board pro- 
cesses the signal to a level sufficient to drive a multivibrator back 
on the Servo board — part of IC 201. But more importantly, this 
serves as a pickoff point where the additional stage of frequency 
division can be switched “in” to apply 240-Hz signal to the stan- 
dard-time generator when in the “SP” mode. 


Also on the SP/LP board is the ~ 8 counter that produces the 
capstan pulse generator (PG) signal for input to the servo phase- 
control circuitry when the unit is in the “Record” mode. A pickoff 
from this counter supplies the aforementioned SP-mode 240-Hz 
FG signal 


As previously learned, the 30- or 15-Hz counter output PG" signal 
is processed into the sample pulse which samples the trapezoid 
signal to produce the control voltage necessary to provide correct 
motor speed — signal frequency ts 30 Hz in the “SP” mode and 15 
Hz when the unit is in the “LP” mode 


The capstan PG signal enters the Servo board on P25-5 where it is 
routed to the “Record/Play” switch. When the unit ts in the 
“Record” mode, the signal is amplified by transistor TR 212 and 
then serves to trigger the tracking shifter one-shot multivibrator 
part of IC 202. Output of this stage, which. interfaces with the 
TRACKING control when the unit is in playback, emerges from IG 
202 via pin 7. After some additional processing (differentiation), 
the signal is applied to the sample gate as the sample pulse — in- 
dicative of the motor speed error 
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Figure 28. Capstan Servo Detailed Block Diagram 
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SP/LP AUTO SELECT CIRCUITS 


The VBT200 VCR employs special logic and control circuitry to 
allow the user to manually select 2-hour or 4-hour operation when 
recording a tape. During playback. logic and timing circuitry sam- 
ples the control-track signal and directs electronic switching, 
causing the machine to play back the tape at the correct speed 


In addition to setting the capstan motor speed for SP (Standard 
Play) or LP (Long Play) operation, the SP/LP Auto Select Circuit 
controls four additional functions that are necessary for proper 
SP and LP performance during “Record” and “Playback.” 
Through use of a control voltage known as “LP high” (+12V 
source in LP-mode). the audio record and playUack equalization 
are changed to optimize frequency response in both modes of 
operation Also during the LP Record mode, additional video pre- 
emphasis is introduced and the ‘''/2-FH" frequency interleave cir- 
Cuitry is activated. In Playback mode, the “LP-high" voltage 
switches in complementary video-frequency de-emphasis and an 
“'/2-FH" interleave cancellation squarewave signal 
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Figure 29. SP/LP Logic Functions 


The SP/LP Auto Select board also provides a muting voltage 
which is present when the machine senses erroneous control- 
track frequency — indicative of wrong speed operation. For the 
interval of time necessary for the machine to change speeds and 
stabilize its operation, the muting voltage is present. Finally, and 
most important, the SP/LP Auto Select circuitry electronically 
switches the capstan motor speed from the SP (2 hour) to the LP 
(4 hour) mode or vice versa. 


Capstan Motor Speed Selection 


As was learned in the discussion of servo operation, the capstan 
motor SP/LP speed selection is accomplished by switching “in” 
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or “out” an extra stage of frequency division in the capstan FG 
(frequency generator) circuit. In order to satisfy the requirements 
of the capstan servo system. the FG signal input to the standard- 
time generator and logic “AND” gate must be a constant 240 Hz. 
as shown in the Figure 30. During ‘SP-Record,” base voltage is 
applied to transistor TR6405, causing it to conduct and load down 
the signal output of amplifier TR 6411. Thus. it can be seen that 
the signal input to the standard-time generator (viewable at TP 
6411 on SP/LP Select board) must come from the output of IC 
6403 pin 3 which is an additional ~ 2 count. Under these condi- 
tions, the capstan motor is forced to run at the SP speed. 


When LP operation is desired, transistor TR 6406 is turned “on” 
and thus Shorts the signal from the pin 3 output of IC 6403. At the 
same time. signal from the collector of TR 6405 is applied to the 
standard-time generator via “OR” gate diode 06418. When the 
unit is in “Play.” the appropriate choice of FG input signal from 
the “OR” gate is automatically selected by the logic circuit con- 
tained on this same board. The action of the circuit in this area 
being such that either transistor TR 6405 is driven into conduction 
or transistor TR 6406 is conducting, making the appropriate 
choice of FG signal available to the standard-time generator and 
logic gate 


SP/LP Auto Select Logic 


The logic circuit used to sample the control track and control the 
SP/LP operational modes is fairly sophisticated as can be seen in 
Figure 31, Basically. two transistors (TR 6402 and TR 6403) are 
connected in what is known as a ‘'set/reset flipflop."’ This term 
means that when the FF (flipflop) is triggered into one mode, it will 
remain so until itis triggered into the opposite state. Notice in the 
drawing, the output of this circuit is a line which is designated as 
“LP high’ — TP 6406 voltage. This line is applied to a pair of “OR” 
gates consisting of diodes 06408 and D6409, and D6410 and 
06411 respectively. Outputs from these gates ultimately drive two 
switching transistors designated TR 6405 and TR 6409 


During “LP-Record” mode. +12 volts applied to the base of tran- 
sistor TR 6406 (via logic diode 06409) causes this device to satur- 
ate. This action shorts out the FG signal available from amplifier 
transistor TR 6411 and forces the FG input to the standard-time 
generator to be that obtained from the extra stage of frequency 
division in IC 6403. This action also cuts off switch transistor TR 
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Figure 30. SP/LP Capstan Speed Selector 
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SP/LP AUTO SELECT CIRCUITS 
(continued) 


6405 causing its collector voltage (TP 6409) to go high (+12V) pro- 
viding sources of voltages designated “video LP high” and 
*‘audio LP high” to become available at P619-5 and P619-6. These 
voltages are routed to the Luminance Process board and the 
Audio board respectively. 


When in the “SP-Record” mode, switch transistor TR 6406 is 
turned ‘off and switch transistor TR 6405 is thus saturated driv- 
ing the TP 6409 “LP-high’ line to the low (OV) logic state. At the 
same time, diode D6416 shorts the signai obtained directly from 
transistor TR 6411 making the FG signal available to the standara- 
time generator that was obtained from the extra stage of frequen- 
cy division in IC 6403. 


In “Play,” the operating mode is determined by the “LP-high” out- 
Put of the R/S flipflop — DC voltage at TP 6406. As shown in the 
drawing. this voltage is high in the LP mode and low in the SP 
mode. Whenever the machine is in the LP mode of operation, the 
Output of the R/S FF is high at TP 6406. Under these conditions, 
bias voltage 1s applied to the base of switch transistor TR 6406 via 
“OR” gate diode D6408. Now, switch transistor TR 6405 is cut off 
and the proper conditions necessary for LP operation are estab- 
lished. Conversely, when the machine is in the SP mode of opera- 
tion, the {lipflop output is low at TP 6406 and switch transistor TR 
6406 is cut off. Under these conditions, necessary SP mode condi- 
tions are satisfied 


The remainder of the circuitry on this simplified schematic (left 
side) is dedicated to controlling the state of the R/S flipflop 
Notice that two input lines control the flipflop. These are desig- 
nated “set” (S) and ‘reset’ (R). When the machine is operating in 
the correct mode (playing back tape correctly), signals are not 
present on either of the control lines. In the event of an error con- 
dition, a pulse voltage appears on either the (S) or the (R) line 
which causes the flipflop to switch to the other state and set up 
the necessary conditions for the proper Playback mode 


For example, if the machine is running too slow (such as if the 
machine was running in the LP mode, but the tape to be played 
back was an SP recording). a pulse will appear on the FF (S) line 
(TP 6407) which will cause the flipflop to be driven to the opposite 
state to establish the SP Playback mode. The opposite error con- 


+12V IN 
RECORD 


dition (LP recording with machine in SP speed mode) will cause a 
pulse to appear on the (R) line (TP 6405) which will cause the 
machine to enter the LP operational mode. The actual pulse that 
iS used to set or reset the flipflop is produced by transistor TR 
6401 (differential pulse amplifier — DPA). The base of this device 
is timed by the control-track signal after it is processed by a pulse 
clipper stage contained in IC 6401 and a “T-type” flipflop (A T- 
type flipflop is an IC device — IC 6402 — which changes state ev- 
ery time it is triggered. Thus, the device acts as a + 2 counter.) 


As can be seen in Figure 31, (normal operation), the 30-Hz con- 
trol-track signal at TP 6401 triggers the “T’ flipflop to change 
state on the leading edge of the control-track signal. Thus, the 
output of the “T’’ FF is a 15-Hz squarewave which is viewable at 
TP 6402. The leading (rising) edge of the “T’ FF (TP 6402 signal) 
triggers a monostable, or one-shot multivibrator, which has a con- 
duction period of approximately 25 ms. This multivibrator, desig- 
nated as “MM 1” in IC 6401, produces a trigger for a second 
monostable, one-shot designated as ‘MM 2." Notice in the timing 
diagram that the second one-shot triggers on the rising edge of 
the MM-1 signal. The period of this one-shot is also 25 ms. These 
two signals are combined in a logical “AND” function by diodes 
06406 and D6407. This output is then connected in another logic 
“AND” configuration to the collector of TR 6401 (DPA). Thus, the 
DPA pulse is prevented from triggering the R/S flipflop except in 
intervals of time when both diodes D6406 and D6407 are reverse 
biased due to both one-shot multivibrator outputs being in the 
logic high states. This condition only occurs in the event of a 
speed error which 1s causing the machine to run slow 


The logic necessary to control the ‘set’ (S) line of the R/S flipflop 
is provided by taking output signal from MM 1 and inverting it in 
transistor TR 6404. The output of inverter transistor TR 6404 Is 
utilized in a logical “AND” configuration with the DPA signal via 
diode 06404. As can be seen in the timing diagrams, a pulse from 
the DPA to set the flipflop via TP 6407 is only available under con- 
ditions when the capstan motor is running too fast. Application of 
this pulse then changes the state of the flipflop and causes the 
machine to enter the LP mode of operation which Is necessary to 
restore correct frequency to the control-track signal 
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Figure 31. SP/LP Auto-Select Circuitry Block Diagram 
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SP/LP AUTO SELECT CIRCUITS 
(continued) 


SP REC/SP PLAY OR LP REC/LP PLAY 
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Figure 32. SP’/LP Auto Select Timing Diagrams 
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MECHANISM OPERATION 


The mechanical operation of the VBT200 Video Cassette 
Recorder is comparable in many respects to an audio cassette 
recorder mechanism. Tape is moved through the mechanism by a 
servo-controlied capstan drive system. A principle advantage of 
the VHS tape system is the simple and direct-routed tape han- 
dling system. The simplicity of the VBT200 mechanism will be par- 
ticularly appreciated by the service technician. As a further assist 
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to ‘servicing, the following operational mode descriptions and 
drawings should be helpful when troubleshooting mechanical 
problems. 


Stop Mode 

When mechanism is in “Stop,” and no drive is applied to the sup- 
ply or takeup reel turntable, brakes "A" and ‘'B" are applied to 
prevent rotation of either turntable. 
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Figure 33. “STOP” Mode Operation 
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MECHANISM OPERATION 
(continued) 


Play Mode 


In “Play.” brakes “A” and “B" are released, and the Play roller 
contacts the takeup reel turntable and drives it through a friction 
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clutch on the bottom of the play roller assembly. In this way, con- 
stant takeup tension is maintained on the tape so that it winds 
smoothly into the cassette. 
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Figure 34. “PLAY” Mode Operation 
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MECHANISM OPERATION 
(continued) 


Fast Forward Mode 


When the unit is in Fast Forward, brakes “A” and “B” are 
released, and power is applied to the takeup turntable from the 
rewind idler via the fast forward idler. In this manner, the takeup 
turntable is driven at a speed which allows a full VK 250 (2-hour/4- 


Rewind Roller 


Supply Reel Table 


Sub-Tension Arm (A) 


cps 


hour) cassette to run through the machine in less than 4 minutes 
Tape tension is maintained during the Fast Forward mode of 
operation by subtension brake ‘A’ which applies braking to the 
supply reel turntable so that back tension is maintained on the 
tape; thus, the tape winds smoothly on the takeup reel turntable 
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Figure 35. “FAST FORWARD” Mode Operation 
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MECHANISM OPERATION 


(continued) 
& Rewind Mode idler directly drives the supply turntable. No subtension braking is 
Rewind operation is similar to Fast Forward except the rewind required in Rewind due to the back tension provided by the drag 


of the reel stop sensor and counter assemblies. 
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Figure 36. ““REWIND" Mode Operation 
1-37 


VCR-1 


MECHANISM OPERATION 
(continued) 


Loading Mode 


Ass the tape loads against the D-D cylinder assembly, it is desir- 
able that it be taken from the supply side of the cassette in order 
to prevent the possibility of pulling the leader end of the tape 
toose from the takeup spool in the cassette, or making it necess- 
ary for the machine to run through a length of leader before it con- 
tacts the actual video tape. For this reason, subtension brake "B” 
locks the takeup reel turntable during the loading mode, thus, 
preventing it from rotating and the tape from being withdrawn 
from the takeup turntable. 


Loading Completion 


When the mechanism is put in the Play or Record modes, and 
before tape transportation begins, tape is withdrawn from the 


cassette by the loading mechanism and wrapped 180 degrees 
around the D-D cylinder unit to allow it to contact the upper 
cylinder (video-head) assembly. When the PLAY button ts 
depressed, the transport control logic circuit actuates the loading 
motor, Causing two counter-rotating gear rings to rotate in op- 
posite directions. This action causes the left tape guide to pull 
tape out of the cassette as it moves in a clockwise direction 
towards a“'V-stop” block which limits tts travel. Similarly, the right 
tape guide assembly rotates in a counterclockwise direction to 
pull the loop of tape withdrawn from the supply side of the 
cassette into contact with the D-D cylinder unit. At the completion 
of loading, a tab on the back of the loading assembly trips a leaf 
switch (load completion switch) which signals the transport con- 
trol logic circuit that loading is complete 
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Figure 37. “LOADING” Mode Operation 
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MECHANISM OPERATION 
(continued) 


Unloading Completion 


When the unit is in the “Play” or “Record” mode, and the STOP 
button is pressed. it is necessary for the tape to be unloaded from 
the D-D cylinder assembly before the unit can be placed in “Fast 
Forward” or “Rewind,” or the cassette removed. When STOP is 
depressed, the logic circuit directs the loading motor to run in the 
opposite direction than it did from loading. Thus. the left and right 
side tape guides rotate back into the position they were at the 
beginning of loading 
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Unloading Mode 


During unloading. the machine is automatically placed in the 
rewind mode (rewind idler contact supply reel table) and motor 
power is reduced. Thus, the reduced speed motor operation pro- 
vides enough rewind drive to the supply turntable to completely 
wind the loop of tape back into the cassette. 
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Figure 38. “UNLOADING” Mode Operation 
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INSTRUMENT DISASSEMBLY 


Note: Before beginning instrument disassembly it is important to Side panels -- Remove two (2) screws from each panel (Figure 3). 
realize that all screws and bolts are "METRIC". Disassembly 
should only be done using “METRIC” tools — screwdrivers are REMOVE 2 SCREWS 


supplied in VCR Tool Kit. 


Back panel — Remove five (5) screws (Figure 1). 
Removing 3 screws each from bottom PCB boards 
allows the boards to swing out to gain access to 
bottom of tape transport mechanism. 


REMOVE 5 SCREWS 


Figure 3. Side Pane! Removal 


Bottom panel — Remove six (6) screws (Figure 4). 


REMOVE 6 SCREWS 


Figure 1. Back Panel Removal 


Top panel — Remove tracking knob & four (4) screws (Figure 2) 


TRACKING KNOB REMOVE 4 SCREWS 


Figure 4. Bottom Panel Removal 


Front panel — Remove VHF CHANNEL knob, VHF FINE TUNING 
knob UHF CHANNEL knob, UHF FINE TUNING 
knob, two (2) screws from each side and loosen 
two (2) screws on top (Figure 5). 


SWITCH INSULATOR 
LOOSEN 2 SCREWS 


REMOVE 2 SCREWS 


REMOVE 2 SCREWS 


TUNING KNOBS: 


Figure 5. Front Panel Removal 
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Figure 6. Top View Of Tape Transport Mechanism 
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Figure 7. Bottom View Of Tape Transport Mechanism 
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MECHANICAL DISASSEMBLY 


Video Head (Upper Cylinder) Removal 


Use extreme care when removing or replacing the upper cylinder. 
Do not touch either video head (located in base of upper cylinder) 
during servicing. 


To remove the upper cylinder perform the following steps: 


1. Unsolder the four (4) leads as shown in Figure 8 — wires are 
color coded to match leads from rotary transformer which is 
part of the D-D cylinder. 


2. Remove two retaining screws from the top of the upper 
cylinder. 


3. Very gently lift the upper cylinder from the D-D cylinder main 
shaft. Do not touch the video heads. 


4. Before replacing or reinstalling the upper cylinder, clean the 
D-D cylinder shaft and the inside of the upper cylinder with a 
“Kimwipe” and solvent (Stock No. 144592) 


Note: The upper cylinder is a snug fit on D-D motor shaft. If the 
shaft and the mating surface of the upper cylinder are 
clean and properly aligned, the upper cylinder will slide 
on the shaft without exerting undue pressure. 


5. After replacing the upper cylinder, use ‘““Kimwipes" and sol- 
vent (Stock No. 144592) to clean the surface of the upper 
cylinder — exercise care not to touch the video heads. See 
“Cleaning Tape Mechanism” on Page 1-8 for proper video 
head cleaning procedure. 


LEADS FROM ROTARY TRANSFORMER 


YELLOW 


REO YELLOW 


UPPER DD CYLINDER (VIDEO HEADS) 


Figure 8. Upper Cylinder Removal 


D-D Motor (Lower Cylinder) Removal 


Before removing the D-D motor, remove the upper cylinder con- 
taining the video heads. (See “Video Head Removal" above.) 


1, Unplug connector P51 from the FM Modulator Record and 
Head-Amp Board. Remove the nylon tie holding this cable to 
chassis. 


2. Remove the two (2) screws securing the flywheel to the bot- 
tom of the D-D motor. 


3. Unplug connectors P26 and P27 from Cylinder Motor Drive 
board. 


4. Pay particular attention to how these wires are routed along 
the chassis so that proper lead dress can be restored when 
unit is reassembled. Remove the nylon wire ties holding these 
wires. 


5. Remove three (3) screws from the bottom of the D-D motor 
and carefully lift the motor out through the top of the instru- 
ment. 
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Note: When replacing the D-D motor, do not reinstall the upper 
cylinder (video heads) until after the D-D motor has been 
installed and all cabling is properly routed. 


Timer Removal 
1. Open timer lid and remove two (2) screws. 
2. Lift timer “up” and disconnect plug from bottom of timer. 


3. To gain access to timer circuit board, remove four (4) screws 
from bottom of timer. The circuit board may now be removed 
for service. 


Cassette Holder Removal 

The cassette holder top cover must first be removed by removing 
two (2) screws from each side 

1. Remove two (2) screws holding the plastic cassette guide. 


2. Remove four (4) screws from front of cassette holder assem- 
bly. Press and hold down EJECT button and carefully lift 
cassette holder out of instrument (Figure 9). 


Note: See “Mechanical Adjustments,” Page 3-7 for proper 
replacement procedure. 
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Figure 9. Cassette Holder Removal 


Cassette Holder Support Roller Block and Lock Arms 
Removal 


1. Remove counter belt from take-up turntable and secure belt 
So it does not fall off counter-drive pulley. 


2. Remove four (4) mounting screws — see assembly in Figure 
10. 


Note: See “Mechanical Adjustments,” Page 3-6 for proper 
replacement procedure. 
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SCREWS 


aie 
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Figure 10. Cassette Holder Support Removal 
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MECHANICAL DISASSEMBLY (continued) 


Back Tension Band and Back Tension Arm Base Removal 
See Figure 11 for the proper placement of parts. 

1. Remove top grip ring. 

Remove tension arm spring. 


Remove screw holding tension band. 


bat et 


Carefully remove tension arm, tension arm band, and then 
remove grip ring from bottom of tension band. 


5. Remove set screw holding tension arm base. 
6. Remove subtension arm spring. 
7. Remove grip ring from top of subtension arm. 


Note: See "Mechanical Adjustments," Page 3-3 for proper ad- 
justment procedure after reassembly. 
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Figure 11. Back Tension and Back Tension Arm 
Base Removal 


Pressure Roller Removal 


1. Use a |.5-mm hex wrench to remove set screw from thrust 
boss located at the top of the pressure roller (Figure 12). 


2, When replacing the thrust boss, align the set screw with the 
middle of the pressure roller arm. 


SET SCREW 
THRUST BOSS Ss 


sie 


WASHER | 
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it 
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SS 


WASHER | 
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Figure 12. Pressure Roller Removal 


Play Pulley and Subtension Arm Removal 
See Figure 13 for proper placement of parts. 


fl 


Remove play-pulley stopper from bottom of play-pulley arm 
and remove play pulley. 


Remove spring from subtension arm. 


Remove grip ring from top of subtension arm and remove the 
subtension arm. 


Remove play-arm spring and remove play arm. 


GRIP RING 


” PLAY PULLEY STOPPER 


Figure 13. Play Pulley And Sub-Tension 
Arm Removal 
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MECHANICAL DISASSEMBLY (continued) 


Supply Reel and Takeup Brake Removal 

1. Before removing the brake assembly, it is necessary to 
remove the cassette holder support roller block and lock-arm 
assembly — see Page 2-4. 


2. Removing one grip ring from each side allows the entire brake 
assembly to be removed — see Figure 14. 


Note: See “Mechanical Adjustments,’ Page 3-5 for brake adjust- 
ment procedure. 
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Figure 14. Supply Reel and Takeup Brake Removal 


Rewind Roller Removal 
See Figure 15 for proper placement of parts 
1. Remove spring attached to rewind arm. 


2. Using a 1.5-mm hex wrench, remove screw from top of rewind 
roller. 


Remove grip ring from top of rewind arn. 


Remove rewind arm from main pulley shaft — be careful not to 
lose the top and bottom washers. 


GRIP RING 


ee SET SCREW 


SPRING 


QD 
} WASHER (.4 MM) 


MAIN PULLEY 


Figure 15. Rewind Roller Removal 
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Fast Forward Idler Removal 


Remove grip ring from top of idler — be careful not to lose the top 
and bottom washers. 


Supply Ree! and Takeup Reel Removal 


Before removing the supply reel. it will be necessary to remove 
the back tension band and back tension arm base — see Page 
2-5. For removal of either reel, it is necessary to remove the grip 
ring at the top of each reel as shown in Figure 16. It is important 
that the stack of plastic washers under each turntable be 
reinstalled exactly as removed. 


Note: Pay particular attention to the washer and thrust bearing 
focated under each reel as they determine the proper 
turntable height. See “Mechanical Adjustments,” Page 
3-3 for proper washer replacement procedure if turntable 
is replaced or washer-stack is disturbed. 


GRIP RINGS 
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/ 
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O-F7 THRUST BEARING 


Figure 16. Supply Reel And Takeup Reel Removal 


Loading Motor Removal 
See Figure 17 for the proper placement of parts. 


1. Unsolder the two (2) leads connected to the end of the load- 


ing motor. 


2. Using a 2-mm hex wrench, remove three (3) hex screws from 


the bracket holding the loading motor. 


SCREWS 
— Pry 

\“@e LOADING MOTOR PULLEY 
om _ LOADING MOTOR 


> 
{/ GRAY 


RED 
7] 
Cog 


Figure 17. Loading Motor Removal 
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MECHANICAL DISASSEMBLY (continued) 


Capstan Motor Removal 

1. Unplug P605 from capstan motor circuit board. 

2. Remove two (2) belts from capstan motor pulley. 
Remove spring from take-up impedance-roller arm. 


Remove three (3) screws from capstan motor base plate. 


oe Bo 


Carefully remove capstan-motor assembly from top of instru- 
ment. 


Audio/Control Head (A/C) Removal 


Unsolder shielded cable (two wires) from circuit board. Remove 
two positioning screws (Figure 18), audio head, cabling, and con- 
nector P612. It is not necessary to remove the base plate. See 
“Mechanical Adjustments," Page 3-11 for proper replacement 
procedure. 


CX) Not AN 
by 
Sf ADIUSTMENT 


Figure 18. Audio And Control Head A/C Removal 


Full Erase Head Removal 


af 
2. 
3. 


Unsolder two (2) leads from the erase head — see Figure 19. 
Remove supply impedance-roller spring. 


Remove grip ring from top of bracket holding impedance 
roller 


Remove two (2) screws holding bracket. 


Remove two (2) screws from bottom of erase head. 


MTG. SCREW 


IMPEDANCE 
ROLLER 


MTG. SCREW 


Figure 19. Full Erase Head Removal 
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Figure 1. Tape Transport (Top View) 
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MECHANICAL ADJUSTMENTS (continued) 


[= -- & 


Pee 


| ee (4 
Figure 2. Capstan Adjust Plate Figure 6. Height Reference Plate 
(Part No. 144393) (Part No. 144390, 144609) 


Figure 3. Cassette Holder Jig Figure 7. Height Reference Gauge 
(Part No. 144394) and Holder (Part No. 144391, 144608) 


Figure 4. Cassette Lock-Arm Jig Figure 8. Model 600ATG Torque Gauge 
(Part No. 144392, 144607) (Part No. 144396, 144386) 


Figure 5. Screwdriver — Tape Transport Adjust Figure 9. Model 651C-2 Torque Gauge 
(Part No. 144387) (Part No. 144396, 144600) 
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MECHANICAL ADJUSTMENTS (continued) 


Figure 10. Screwdriver — Tension Adjust 
(Part No. 144388) 


Figure 11. Screwdriver — Tape Guide Adjust 
(Part No. 144389) 


Cassette Support Height 


The cassette holder assembly must be removed before perform- 
ing this adjustment — see Page 2-4. 


1. Install Height Reference Plate (Stock No. 144390) on the four 
(4) supports —- see Figure 12. 


2. Loosen set screw A and adjust front support (located in front 
of the D-D Cylinder) to just contact reference plate 


3. Tighten set screw. 


Figure 12. Use of Height Reference Plate 
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Reel Table Heights 


The height of the supply and take-up reel turntables should be the 
same +0.1-mm tolerance. Turntable heights are adjusted by 
changing the washer stack located under each turntable — see 
Page 2-6, Figure 16. 

Check turntable heights by installing the Height Reference Plate 
(Stock No. 144390). Set the Reel Table Height Jig (Stock No 
144391) in place per Figure 13 and adjust it to zero. Now move the 
jig so that the sensor arm rests on top of the supply turntable and 
note the reading. Now move the jig to the top of the take-up 
turntable. The difference in readings should be tess than 0.1 mm, 


Three sizes of washers are available, 13 mm (Stock No 144491), 
25 mm (Stock No. 144490), and 5 mm (Stock No. 144302) These 
should be used in combination to achieve equal reference 
heights for both turntables 


Figure 13. Use of Height Reference Gauge 
and Holder 


Back Tension Band 


The cassette holder assembly must be removed before perform- 
ing this adjustment. 


1. Short TP 609 (Regulator and Transport Board) to ground 


2. Place the instrument in “Play” with no tape in machine. After 
loading operation is completed. turn AC power “off" and 
press the PLAY button again 


3. Loosen screw “A” as shown In Figure 14. 


4. Insert Tension Adjust Screwdriver (Stock No. 144388) in hole 
“B” and carefully adjust the distance from the tension post to 
the center of the cassette support post — correct setting is 
62.3 + 5 mm. 


Threading Post Position 


With the instrument in “Play” position (see Steps 1 and 2 above), 
loosen threading arm adjustment screw “A” and set distance from 
the center of the cassette support post to the threading post at 
79.7 +.5mm. Tighten screw. For details see Figure 15. 


*h 


VCR-1 


MECHANICAL ADJUSTMENTS (continued) 
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| 
1 
| 
i 
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SCREW (A 
~ HOLE (B) 


Figure 14. Back Tension Band 


~ 78.7 £0.5 mm 


THREADING re 
POST 


ai 
ie 
— THREADING “ CASSETTE 
ARM SUPPORT 
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~~ SCREW (A) 


Figure 15. Threading Post 


V Stopper Blocks 


The V-Stopper Blocks are set at the factory. Unless either or both 
V Blocks is replaced because of damage, adjustment is not re- 
quired. If adjustment is indicated, contact your local RCA Con- 
sumer Electronics Distributor for information regarding ; the 
special jig required for setting. It is necessary to remove video 
heads and D-D Cylinder motor to perform this procedure — see 
Page 2-4. 


1. Loosen four (4) screws and place V-Block Jig as shown in 
Figure 16. 


2. Move the V Block assemblies into contact with jig and tighten 
the four (4) retainer screws. 


Note: V Stopper Block jig may be very tight and difficult to 
remove. Use extreme care not to damage V blocks or D-D 
motor mounting bosses on chassis when removing jig. 


SCREW (A) 


“<7 


Figure 16. V-Stopper Block 


Tape Guide Post Height 


Remove cassette holder before adjusting the tape guide posts 
see Page 2-4 


Tape guide posts P1 and P4 are related to the height of the supply 
and take-up reel turntables. These posts are properly adjusted at 
the factory and normally do not require adjustment unless they 
are replaced. To adjust the P1 or P4 tape guides proceed as 
follows: 


Install Height Reference Plate (Stock No. 144390) in its proper 
position, (Figure 12). Use small metal block (Stock No. 144609) 
check the height of tape guide posts P1 and P4 by placing metal 
block near post. The bottom of the meta! block should align with 
the flat at the bottom of the guide post. To adjust guide post P1, 
use Tape Guide Screwdriver (Stock No. 144389) and raise or lower 
the guide post as required. Adjust P4 by adjusting hex nut “C™ 
The same procedure can be used to make a rough adjustment for 
tape guide posts P2 and P3 (Figure 17). 

Note: For final adjustment of P2 and P3 posts see “Tape Guides 

Adjustment” on Page 3-10 


Play Switch No. 2 (S6306) 


With cassette in machine and power “off.” loosen screws “A” and 
adjust the microswitch position forward until it ts actuated (clicks) 
— see Figure 18 To confirm the microswitch is properly set. apply 
power to the instrument — tape should immediately load 


Pressure Roller and Solenoid Spring Hook Lever 


Insert tape and operate instrument in the “Play” mode. While tape 
is running. adjust screw “"B” so that the clearance between the 
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MECHANICAL ADJUSTMENTS (continued) 


screw tip and the solenoid bracket is 2mm to 5mm as illustrated 
in Figure 19. Operate instrument in “Play” mode with tape moving 
Attach a spring scale to the top of the pressure roller — Figure 19 
Losen screw “C" and insert tension adjust driver (Stock No. 
144388) in hole “D”. Pull on the scale until tape motion stops. Turn 
the fine adjust screwdriver for a reading of 1500+ 150 grams (3 Ib, 
5 oz + 5 02) on the scale. Tighten screw "C’’. Adjust screw “A” so 
that the top of the pressure roller just touches the capstan shaft 


Note: Early production units do not have “gear” arrangement 
that permits use of fine adjust driver. On these mechan- 
isms slightly loosen screw “C" and nudge bracket in re- 
quired direction 

——— 144389 
P-1, P-2, P-3 
‘j NUT (C) 
BLOCK GAUGE (B) 
144609 
P-4 
HEX 
SCREW -™ : 
REFERENCE PLATE(A) 
144390 
Figure 17. Tape Guide Post Height 
-_— 
MICRO 
SWITCH 


Figure 18. Play Switch No. 2 (S6306) 


Turntables Brakes and Drive Clutches 


Several torque measurements are required to confirm proper tape 
transport operation. These measurements confirm proper tape- 
reel brakes operation (adjustable), take-up reel clutch operation 
(no adjustment — replace part) and Rewind/Fast Forward clutch 
operation (no adjustment -—— replace part). 
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HOLE (D) 
i 


SPRING HOOK 
ANGLE 


SCREW (C) 


SCREW (B) 


0.2~0.5 mm 


Figure 19. Pressure Roller and 
Solenoid Spring Hook Lever 


Brake Torque Confirmation/Adjustment 


1. Remove the cassette holder top cover and place instrument in 
“Stop” mode 


2. Clean the brake surfaces on turntables using “Kimwipes” and 
solvent (Stock No. 144592) before measuring torque 


Note: Do not allow solvent to wet brake pads. 


3. Attach the Adaptor Jig (Stock No. 144386 or 144600) to the 
Torque gauge (Stock No. 144396) 


4. Place torque gauge on supply-reel turntable as shown in 
Figure 20 


5S. Turn Torque gauge in a clockwise direction until the brake 
begins slipping. Maintain “slipping” rotation and read torque 
— torque reading should be 450-650 grams/cm. 


6. Repeat for the take-up side turning Torque gauge coun- 
terclockwise — reading should be 450-650 grams/cm. 


7. Now turn Torque gauge clockwise while on the take-up 
turntable — torque reading should be 65-135 grams/cm 


8. Repeat for supply side, turning torque gauge counterclock- 
wise — torque reading should be 70-130 grams/cm 


Note: If brake adjustment is indicated, it will be necessary to 
remove the Cassette Holder, and Cassette Lock Arm As- 


sembly (See Disassembly, Page 2-4). 


9. To adjust brakes, meve the appropriate brake spring (supply 
or take-up) to another notch as shown in Figure 21 — moving 
spring towards center lowers torque: away from center raises 
torque. 


Brake torque problems can cause tape stretch. broken 
tape, loose tape wind in cassette, or tape spillage. These 
symptoms can usually be corrected by properly cleaning 
and adjusting the brakes. 


Note: 


& strument in the “Rewind” mode — torque reading should be 
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MECHANICAL ADJUSTMENTS (continued) 


“4 , 


Cassette Lock-Arm Assembly 


1. Loosen the two (2) screws on left side) 


2. Install Cassette Lock Arm Jig (Stock No. 144392) and move 
“left” arm assembly left or right until right roller is just touch- 
ing the top block of the jig or spaced no more than .6 mm from 
block. (Figures 22,23) 


Tighten the two (2) screws on the left side. 


w 


Remove blocks from jig and check that left roller touches 
slant surface of jig 


5. Adjust the right roller to touch slant surface of jig by loosen- 
ing the three screws located on the side of the right side roller 
and positioning the moveable section of the arm as required 

see Figures 22,23 


BRAKE ADJUST 


BRAKE ARM B 


Figure 21. Brake Arm 


Play, Fast Forward, Rewind Torque Confirmation 


Drive torque problems, which cause symptoms similar to brake 
problems, usually respond to cleaning the drive surfaces. In the 
event that cleaning does not correct the problem it will be necess- 
ary to replace the appropriate clutch assembly. To confirm opera- 
tion, proceed as follows 


1. Remove Cassette top cover. 


2. Cover up both tape-sensor photocells. located midway on 
both sides of the tape transport mechanism 


3. Attach the Adaptor jig (Stock No. 144386 or 144600) to the Tor- 
que gauge (Stock No. 144396) 


4. Place Torque gauge on the take-up reel and operate instru- 
ment in the “Play’’ mode — torque should measure 80-160 
grams/cm 


5. Press FAST FORWARD button — torque reading should be 
350 grams/cm minimum. 


o 


Place the Torque gauge on the supply reel and operate the in- 


400 grams/cm minimum. 


Note: If either of the torque readings are out of tolerance, the 
appropriate clutch must be replaced. See Tape Transport, 
Mechanical Disassembly Pages 2-5 and 2-6 


Figure 22. Use of Cassette Lock-Arm Jig 
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MECHANICAL ADJUSTMENTS (continued) 


0MM TO eae 


Carefully seat the cassette holder in machine. 


2. Replace the four (4) retaining screws — (two (2) on each side). 
Do Not Tighten. 


3. Place the cassette holder jig (Stock No. 144394) in cassette 


L — ~ —_——— apo 


if i ne ] . holder — see Figure 26 
am, | 16 
iy \ | | , 4. Push cassette holder and jig “down” as when inserting tape. 
1 \ ae Ls | Le j 5. Pull back on the cassette holder until the two tabs (located in 
4 | } the front of the cassette holder) are touching the cassette 
holder jig. At the same time make sure the rear brackets of the 
cassette holder are parallel with the edges of their mounting 
7 ROLLER ADJUST SCREWS surfaces before tighting the four screws 
iD ae eee Sc N 6. .Check the counter belt to make sure it is not caught on the 
i hal cassette holder before operating the instrument 
} | (LEFT) —— CASSETTE LOCK ARM —— (RIGHT) | 64 


Figure 23. Cassette Lock-Arm 


Capstan Position 


Install Capstan Reference Plate (Stock No. 144393) in its proper 
position. Loosen three (3) screws in the capstan holder. Move 
capstan holder so that the capstan fits snugly in the notch of the 
Capstan Reference Plate. Tighten the three (3) screws (Figure 24). 


SCREW B 


EJECT LEVER : 


Figure 24. Use of Capstan Plate 


Eject Lever 


Loosen screw B and adjust the clearance at point A for .5 mm to 1 
mm. Tighten screw — see Figure 25. 


Cassette Holder 


Improper adjustment may cause tape feed problems; binding of 
supply or takeup reels, slow tape feed or complete mechanism 


shutdown. Figure 26. Use of Cassette Holder Jig 
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MECHANICAL ADJUSTMENTS (continued) 


Back Tension 


When the back tension is properly adjusted, the service test tape 
(recorded under laboratory conditions) will play back with 
minimum skew error — picture displacement in line following 
head switching. As specified, tape back tension is set to a 
nominal range of 20 to 25 grams as measured with a tape tension 
gauge inserted in the tape path at a position corresponding to the 
supply (left-side) impedance roller — roller must be held back to 
allow use of gauge. The tension is set as follows: 


1. Press PLAY button, and after tape has loaded, insert tape ten- 
sion gauge (Tentel Model T2-H5-ML") in tape path to confirm 
tension reading — should be 20 to 25 grams after tape has 
been running 10 to 20 seconds 


Note: This should be performed at the start of a tape so that 
most of tape load is on supply reel 


2. If adjustment is required, loosen lock screw (Figure 27) and 
insert tension adjustment driver (Stock No. 144388). Turn 
driver clockwise to raise tension, counterclockwise to lower 
tension 


3. Tighten lock screw to secure adjustment 


Tentel Corporation 
50 Curtner Avenue 
Campbell, California 95008 


SCREW 


BACK TENSION ARM 


Figure 27. Back Tedsion 


Belt Replacement 


All belts, except the capstan belt. may be replaced individually 
and without removing other mechanical parts. To replace the 
capstan belt, it is first necessary to remove the capstan shaft 
holder. Three different capstan belts are available and capstan 
speed is set by using the appropriate belt. See chart below for 
proper replacement belt. When installing a new capstan belt, 
make sure the “group” of two, three or four marks are positioned 
in the direction of rotation of the capstan pulley. Confirm proper 
tape speed after replacing belt. 


in| | If frequency is less than 953Hz (Stock No. 144605) 
| 


II 
I] | If frequency is normal 958Hz +5Hz (Stock No. 
144606) 


| | | If frequency is more than 963Hz (Stock No. 144266) 


Figure 28. Capstan Belts 


LOADING BELT 


CAPSTAN BELT 


CAPSTAN SHAFT HOLDER 


i ipeee BELT B 


i (TAKE-UP) 


REEL BELTA 
(SUPPLY) 


Figure 29. Belt Replacement 


Tape Speed Confirmation 


The tape transport speed is set to close tolerances to ensure that 
tapes made on one VHS recorder can be played back on another. 


In the event that the capstan motor (includes pulley), capstan belt 
or the capstan (includes Flywheel) are replaced, tape speed must 
be checked and adjusted if neoessary by changing the capstan 
belt. 
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MECHANICAL ADJUSTMENTS (continued) 


1. Connect frequency counter to TP 203 on the Servo Circuit 
Board (Figure 30). 


2. Playback monoscope signal on test tape and note Frequency 
counter reading — should read 958 +5Hz. 


3. If the Frequency indicated is low (less than 953Hz) replace 
capstan belt with Stock No. 144605 belt. If the Frequency indi- 
cated is high (more than 963Hz) replace capstan belt with 
Stock No. 144266 belt. Nominal speed belt is Stock No. 
144606. 


Note: 


See “Belt Replacement” for installation procedure. 
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Figure 30. Servo Board 


Rough Tape Travel Adjustment 


Using a blank tape, place the instrument in “Play” and note the 
following: 


1. The tape should be in full contact with all tape guide posts. 
2. The tape should be crease-free with no slack. 
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3. The impedance rollers should be moving freely. 


The tape should be perpendicular to the longitudinal axis of 
the heads when crossing the erase head and the A/C head. 


5. The tape should be centered tap to bottom on the head when 
crossing the full erase head 


6. Looking at the bottom of the A/C head with the tape running, 
.05 mm of the head should be visible — see Figure 31. 


7. The tape should follow the lower-edge guide surface on the 
D-D cylinder. 


Figure 31. Rough Adjustment Of Tape Travel 


Mechanical Interchangeability Considerations 


The tape-guide adjustments position the tape so that the pre- 
recorded tracks on the test tape align perfectly with the scan of 
the video head assembly. The Mechanical Interchangeability Ad- 
justment procedures will insure that a tape recorded on one VHS 
recorder will play back properly on another machine. Usually little 
or no mechanical adjustment is required after routine (head 
replacement) servicing. Before making any adjustments, perform 
the following Interchangeability Confirmation procedure to 
determine if adjustment is required. If video heads are replaced, it 
will also be necessary to confirm the video head equalization and 
PG Shifter adjustments. If major mechanical servicing was per- 
formed (tape guide replacement, etc.) perform “Rough Tape 
Travel Adjustment” before using test tape 


Interchangeability Confirmation 


This confirmation check should be performed after any servicing 
operation that could adversely affect the tape path: i.e. upper 
cylinder (video head) replacement, D-D motor replacement, tape 
guide replacement, control track/audio head replacement. etc. If 
unit passes this confirmation check, no tape guide adjustment is 
required. 


1. Connect scope channel-1 (5V/div.; 5 ms/div.) to TP 206 — 
trigger on channel-1 signal (Figure 30). 


2. Connect scope channel-2 (20 mV/div.) to TP 511 (Figure 32). 


3. Play monoscope signal on test tape and confirm tracking fix 
pulse width is 20.8 to 21.3 ms when the TRACKING control is 
at the detent (fixed) position — adjust R250 (tracking fix) for 
proper pulse width if necessary. 


4. Adjust TRACKING control for maximum RF envelope 
amplitude (TP 511 signal) at center of envelope. 
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MECHANICAL ADJUSTMENTS (continued) 


Adjust scope vertical gain control so that maximum en- 
velope amplitude is 4 graticule divisions. 


Turn TRACKING control clockwise until any part of envelope 
amplitude drops to 50% — 2 graticule divisions. 


Adjust scope horizontal position control to place moveable 
edge of tracking fix pulse (TP 206 signal) on graticule line 
and note its position. 


Turn TRACKING control counterclockwise until any part of 
envelope amplitude drops to 50% — 2 graticule divisions 


Determine tracking fix pulse width change between the two 
50% points. This should be greater than 7 ms. If so, no tape 
guide adjustment is required. If the change in pulse width is 
less than 7 ms, tape guide adjustment is required. 


Set TRACKING control to detent (fixed) position. Then adjust 
Control Track/Audio Head assembly position to obtain max- 
imum RF envelope (TP 511 signal) at the detent fixed posi- 
tion. 
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LUMINANCE 
RECORD CURRENT 
@ TP 502 A565 
B-HEAD “Q 


@TP 503 


EAD i 
p52[eeee e] RESONANCE) RESONANCE) 
e E 
TP 505@ 
FM MODULATOR | 7% ‘ 


RECORD AND 3 ide ota oe 
HEAD AMP TP sos@ perfeosessece’) 


1 
BOARD 
VJB 0532 


Figure 32. FM Modulator Record 
and Head Amp Board 


P2 and P3 Tape Guide Adjustments 


1. Connect Channel-1 scope probe (2V/div.; 5ms/div.) to TP 510 
(FM Modulator Record and Head Amp Circuit Board, Figure 
32). 


Connect Channel-2 scope probe (.2V/div) to TP 511. 


Set TRACKING control to detent (fixed) position and play 
back test tape monoscope signal. 


4. Adjust guide posts down (CW) until bottom edge of tape 
slightly bows away from cylinder guide. 


Monitor the head RF envelope at TP 511. 


Raise (CCW) P3 (right guide) to obtain maximum amplitude 
at right side of head envelope. 


7. Raise (CCW) P2 (left guide) for maximum amplitude at the 
left side of the head envelope. 


Adjust TRACKING control for best envelope. 


Touch up tape guides (P2 and P3) for maximum amplitude 
flat envelope — read note in “Angle Posts” procedure. 


10. Adjust control head position (if necessary) to move the best 
envelope condition to the TRACKING control detent posi- 
tion. 


11. Perform Interchangeability Confirmation Check procedure. 


Note: Inthe event that correct head envelope is not obtainable, 
check Audio/Control (A/C) head adjustments — see Page 
3-11. 


TENSION POST 


= ~ A/C HEAD 


Oo —~O 
rack 6 1e) 


P-1 P-2 P-3 CAPSTAN SHAFT 


Figure 33. Tape Guides Location 


Angle Posts Adjustment 


Note: Normally, if only the upper cylinder (video heads) has 
been replaced, the angle posts will not require adjust- 
ment. 


The necessity of angle-post adjustment is indicated if the head 
Output envelope does not close-up after tape guide adjustment, 
i.e.: The amplitude of the envelope at the head-switching points is 
less than 70% of the maximum envelope amplitude. 


Preliminary: Connect Channel-1 scope probe (2V/div.: 
5ms/div.) to TP 510 (FM Modulator Record and Head Amp 
Circuit Board, Figure 32). 


1. Set angle posts at their mechanical center positions (Figure 
34). 


2. Adjust (P2 and P3) tape guides for best envelope. If proper en- 
velope close-up is not obtained at head-switching points, ad- 
just left-side (P2) angle pin for best close-up at left side of en- 
velope consistant with requirement of Step 7 of Tape Guide 
adjustment procedure. If close-up problem is at right side of 
envelope, adjust right-side (P3) angle pin for best close-up 
consistant with the requirement of Step 6. 


3. Check for equal top and bottom tape tension and compromise 
adjustments for equal top/bottom tension if required. 
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MECHANICAL ADJUSTMENTS (continued) 


ANGLE POST 
TAPE GUIDE 
POST 


Figure 34. Angle Posts 


FM Mix (Head Balance) 


1. Connect channel-1 scope lead (.1V/div.) to TP 511 (FM 
Modulator Record and Head Amp Board, Figure 32). 


2. Record a color program and playback. 


Adjust mix control (R575) for equal head output as illustrated 
in Figure 35. 


Figure 35. Head Balance 


Creasing Or Slack Tape 


Load instrument with blank tape and place in “Play” mode. With 
the tape running, inspect the tape path for unequal top-to-bottom 
tape tension and/or creasing or frilling along top or bottom edges 
of tape. If the tape is creasing or frilling, check the tape as it goes 
“on” and comes “off the O-D Cylinder. The tape should follow 
the lower-edge guide surface on the cylinder. If the tape is high 
on the guide surface, rough adjust P2 and P3 tape guides to cor- 
rect this condition. If unequal top-to-bottom tape tension is ob- 
served, loosen screw “A” on appropriate tape-guide base (Figure 
34). Then use tape transport screwdriver (Stock No. 144387) to 
move the tape-guide base in either direction to correct unequal 
tape tension condition. It will now be necessary to perform P2 and 
P3 Tape Guide Adjustments and confirm interchangeability — see 
Pages 3-9 and 3-10. 
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Audio And Control Head (A/C Position) 


This adjustment establishes proper tape tracking when the 
TRACKING control (R6301) is in its detented position. 


1. Connect Channel-1 scope probe (.2V/div.) to TP 511 (FM 
Modulator Record and Head Amp Board). 

2. Set TRACKING control (R6301) to the detent (fixed) position. 

3. Playback monoscope signal on test tape. 


4. Loosen the A/C head base plate screws “E” & “F’ — see 
Figure 36. 


5. Carefully move the A/C head base plate in either direction for 
maximum head envelope output. 


Note: Three maximum outputs may be obtained when adjusting 
the A/C head. Use the middle position. 


NOT AN 
ADJUSTMENT 


Figure 36. Audio and Control! Head Assembly 


Audio/Control Head Height/Azimuth 


1. Connect channel-1 scope probe (.5V/div.; .5 ms/div.) to TP 401 
(Audio Board) or audio-output jack on rear of instrument 


Playback a 6-kHz (monoscope) audio signal on test tape. 
Adjust azimuth screw “B” for maximum output. (Figure 37). 
Set scope channel-1 to 1V/div.; time base to 2 ms/div. 


Playback a 1-kHz (multiburst) audio signal on test tape. 


2A oN 


Alternately adjust height screws “A” for maximum output. 
(Figure 37). 


7. Repeat steps 2 and 6 for maximum 6-kHz and 1-kHz output. 


Figure 37. Audio and Control! Head 
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ELECTRICAL ADJUSTMENTS 


This section provides information and detailed instructions to ad- Head Balance (Figures 8, 12) 

just the electronic circuits of this instrument. In some instances, 1. Connect channel-1 scope probe (.1V/div.; 5 ms/div.) to TP 511 

two procedures are provided. The Preferred” procedure should (FM Modulator Record and Head Amp Board). 

be performed where the prescribed test equipment is available. 2 sR d 

The “Alternate” procedure uses test equipment found in VCR Ser- ; ecord a color program and play back. 

vice Centers. Adjust mix control (R575) for equal head output at TP 511. 

Note: Alignment of 1301, T303, T7304, T306, T307, T308, T801, Go ae N/m eae a NY, 
T802, T803, T804, and T805 should not be attempted in the 


field because special equipment is required. These trans- 
formers have been carefully aligned at the factory. In the 
event that adjustment of these transformers is required, 
contact your RCA Consumer Electronics Distributor Ser- 
vice Manager. 


Electronic Test Equipment Requirements Figure 8. Head Balance 


1. Dual-Trace Triggered Oscilloscope with Lo-Cap (x10) and 


Direct Probes Video Head Equalization Confirmation 
Response: DC — 20 MHz These adjustments affect the frequency response of the two in- 
Sensitivity: 5 mV/div. dividual video-head playback preamplifiers contained on the FM 
Max. Sweep Rate: .1 ps/div. Modulator Record and Head Amp Board. Normally, when video 
2. Frequency Counter — 7 digits heads are replaced, little or no adjustment of ‘‘head equalization” 
: is required. However, in the event that the upper cylinder (video 
Sensitivity: 25 mV — 5V head assembly) is replaced, or the preamplifier circuitry is ser- 
Range: DC — 16 MHz viced, the overall ‘head system" frequency response and match- 
‘ ing should be checked by playing back the multiburst signal on 
VTVM or Other Electronic Volt/Ohmmeter the test tape. The signal bursts viewed at TP 308 (.5V/div.,10 
4. Video Generator us/div.) should be within the limits shown in Figure 9 and there 


should be minimum flicker of the 2- and 3-MHz bursts. 
Two types of generators can be used for video circuit adjust- 
ments. Playback adjustments will use the VCR test tape. The two 
generator types are: 


1. NTSC color bar generator — standard 75% saturated color 
signal and 5- or 10-step luminance signal (Figure 6). 


2. Gated rainbow generator — capable of producing a video sig- 
nal of 1V p-p across a 75-ohm load. Required signals from this 
type generator are color bars (adjusted for .3V p-p chroma) 
and a window (superpulse) signal of 1V p-p with .3V p-p sync 
pulse (Figure 7). 


LUMINANCE 


STEP —__> 
SIGNAL 


5 MHz 100% 


1.0MHz 100% to 80% 
NTSC ; 2.0 MHz 80% to 50% 
COLORBAR 3.0MHz 63% to 30% 
SIGNAL 

Figure 9. Multiburst Signal 


A ; If the above conditions are satisfactory, no further checks or ad- 
Figure 6. NTSC Signals justments of the luminance and color circuits are required after 
replacing the video heads. Improper response or poor picture 
quality indicates the need for head equalization. However, this 
1V p-p will be a rare case due to the uniformity and close-tolerance 

| matching of the video heads by the factory. 


In the event that the above conditions are not met, proceed as 
SNAPP follows, if required. 
4 Video Head Equalization 
(Preferred Procedure) 


Procedure requires triggered 0-10 MHz vertical field rate RF 
sweep generator that provides vertical sync signal. — Nihon 
Tsushink: #4220B (Japan). 
3V p- 1. Connect sweep generator to TP 509 and TP 506 on the FM 
: a Modulator Record and Head Amp board (Figure 12) through 
Figure 7. Gated-Rainbow Signals 47K resistors. 


10 
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ELECTRICAL ADJUSTMENTS (continued) 


Preset controls as follows. (All controls are on the FM 
Modulator Record and Head Amp board.) 


R554 (mid-A)........ Sidhe tastes act tacata la ed opto Fully clockwise 
R556: (mid=B) saree ew eee eile es steers Fully clockwise 
ROSST(Q2A) se aae nae eects ... Fully counterclockwise 
REGS NOB) io rage ate aoe oee ae : Fully clockwise 
| mtoVAayh (pe 1h-4 nr coeenen pe weey aU mater ener ...... Center 


Place the unit in the “Stop” mode. 
Connect the scope to TP 511 on the same board 


Adjust the sweep generator output level for 800 +300 mV p-p 
at 4.5 MHz. 


Adjust Peak-A (C530) and Peak-B (C545) on the same board 
to set peaks at 4.5 MHz (Figure 10). 


Remove resistors and sweep signal. 


Ground TP 502 on the FM Modulator Record and Head Amp 
board. Also ground TP 812 on the Chrominance Process 
board (Figure 15) 


Connect sweep generator to TP 503 on the FM Modulator 
Record and Head Amp board 


Connect scope between TP 504 (Hot) and TP 505 (Ground) 
on the same board 


Set the sweep generator to the Vertical-Rate mode and sup- 
ply vertical sync to Video Input TP 301 on Luminance board 
(Figure 14) 


Place the unit in “SP” Record" and make a recording of RF- 
sweep signal 


Set the sweep level for 130 mV p-p at 3.4 MHz 


Under the above condition, record the sweep signal for 15 
minutes. 


Connect the scope to TP 511. External trigger from TP 202 on 
the Servo board (Figure 13) 


Ground TP 506 on the FM Modulator Record and Head Amp 
board. This allows the channel-A playback signal to be 
monitored on the scope. 


Play back the signal just recorded. 


Adjust Q-A (R553) so that the level at the peak frequency 
becomes 1.5 +0.1 times the level at 2 MHz (Figure 11). 


Now remove TP 503 ground and then ground TP 504 to moni- 
tor channel-B response 


Adjust the Q-B (R565) so that the level at the peak frequency 
becomes 1.5 +0.1 times the level at 2 MHz (Figure 11). 


Remove TP 504 ground. 


Adjust the Mix (R575) control so that channel-A and -B out- 
puts are balanced at TP 511 


TP 511 peEAK PEAK 
4.5 MHz 4.5 MHz 


Figure 10. 4.5 MHz Peak Adjust 
TP 511 PEAK FREQ. 


2 MHz 


Figure 11. Q-A and Q-B Adjust 


Video Head Equalization 
(Alternate Procedure) 


1. Preset "'Q''-A control (R553) fully counterclockwise and "Q"-B 
control (R565) fully clockwise. 


Also preset middle-amp A and middle-amp B controls (R554 
and R566) fully clockwise. 


Insert test tape and play back multiburst signal. 


3. Connect channel-1 scope probe (.5V/div.; 10 «s/div.) to TP 
308 (Luminance Board, Figure 14). 


4. Ground TP 504 (FM Modulator Record and Head Amp Board, 
Figure 12). 


5. Adjust Peak-B trimmer capacitor (C545) for minimum 2-MHz 
burst (Figure 9). 


6. Adjust ''Q"-B control (R565) to set 2-MHz burst at 90% with 
reference to 100% .5-MHz and 1-MHz bursts (Figure 9). 


Note: Under some conditions, adjustment of R565 will cause the 
1-MHz burst to increase in amplitude above 100% with 
respect to the .5-MHz burst. If this occurs, very slightly 
reduce the setting of R566 and repeat Step 6 until the 
proper response is obtained. 


Remove ground from TP 504 


Adjust Peak-A trimmer capacitor (C530) for minimum 2-MHz 
burst (Figure 9). 


9 Adjust (equalize) 'Q"'-A control (R553) for minimum flicker in 
the 2-MHz burst (Figure 9). 


Note: Under some conditions, adjustment of R553 can cause 
misequalization of the .5-MHz and 1-MHz bursts. If this oc- 
curs, very slightly reduce the setting of R554 and repeat 
Step-9 until minimum flicker is observed in the multiburst 
pattern. 


10. Observe 3-MHz burst amplitude. If the burst amplitude does 
not meet specification (63% to 30%), adjust frequency 
response control (R394) on Luminance Board to set 3-MHz 
burst at 60% or as high as possible. 


AS26 
° LUMINANCE 
RECORD CURRENT 


@ TP 02 


ers 
epee C530 
EAK-B PEAK-A 
wean OO O TAS 
RESONANCE) RESONANCE: 


FM MODULATOR soci, rise 
RECORD AND Ps 
HEAD AMP TP & 50% [Eco 
BOARD 

VJB 0532 


Figure 12. FM Modulator Record and 
Head Amp Board 
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ELECTRICAL ADJUSTMENTS (continued) 


SERVO BOARD 
VJB 0280 


FREE RUN 


TP 216 @ 


Orz208 
REC 
SHIFTER 


@ 1P 207 
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oe TP 203 


e 
R215 
CAPSTAN p2s[e eo] O R213 
FREE RUN O =r9 PG SHIFTER 
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Figure 13. Servo Board 
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Figure 14. Luminance Board 
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Figure 15. Chroma Board 
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ELECTRICAL ADJUSTMENTS (continued) 


Unregulated 12V Confirmation (Figure 16) 
1. Place instrument in ‘Stop’ mode. 


2. Measure the voltage at pin 3 or 4 of connector P62 (Regulator 
and Transport Board). 


3. The voltage should read 12V +3.5V. 


4. If voltage is not correct, check voltage between pins 14 and 15 
on Power Supply board — should read 12.5 VAC. (Also check 
0101, 0102 and C106, if correct voltages are not present). 


Unregulated 18V Confirmation (Figure 16) 
1. Place instrument in “Stop” mode. 


2. Measure voltage at pin 9 of connector P62 (Regulator and 
Transport Board) 


3. The voltage should read 18V +1.5V. 


4. If this voltage is not correct, check the voltage between pins 
12 and 13 on the Power Supply board. It should read 16 VAC. 
(Also check D103, D104, D105, 0106 and C111, if correct 
voltages are not present). 


Regulated 12V (Figure 16) 

1. Place instrument in “Stop"’ mode 

2. Connect VTVM to TP 614 (Regulator and Transport Board) 
3. Set 12V adjust control (R678) for 12V +.1V 


Takeup Photo Sensor (Figure 16) 
1. Load instrument with blank tape 


2. If necessary, rewind tape to the beginning, making sure the 
translucent leader appears in the front of the cassette 


3. Connect VTVM to TP 602 (Regulator and Transport Board). 
4. Set takeup sensor control (R608) fully counterclockwise. 


5. Run the tape in ‘Fast-Forward" for a few seconds, then press 
the STOP button and adjust R608 for 10.5V +1.0V. 


6. Press the REWIND button and confirm that mechanism stops 
at the end-of-tape 


Supply Photo Sensor (Figure 16) 
1. Load instrument with blank tape. 


2. Press FAST-FORWARD button and run the tape to the end, 
making sure the translucent leader appears in the front of the 
cassette. 


3. Connect the VTVM to TP 601 (Regulator and Transport 
Board). 


REGULATOR AND 
TRANSPORT BOARD 


VJB 0662 ; a 1603 @ 


TP 61 
e 


@ TPE @1P 613 
617 


P62 
1 P63 
1 
Pé1 
TP 616@ ). 
cite toe]. 
TP 614 


TPEWD® 


° 


4. 
5. 


2 


Adjust the supply sensor control (R602) fully clockwise. 


Rewind the tape for a few seconds, then press the STOP but- 
ton and adjust R602 for 10.5V :tI.0V. 


Press the FAST-FORWARD button to confirm the mechanism 
will stop at the end-of-tape. 


60-Hz Oscillator Frequency Confirmation (Figure 13) 


1 


2. 


3 


Place instrument in the “Stop” mode. 
Connect frequency counter to TP 202 (Servo Board). 
Frequency should read 60 Hz :+t.I Hz. 


1/2-Frequency Divider Multivibrator Confirmation 
(Figures 13, 17) 


1; 
2: 


Place instrument in “Stop” mode. 


Connect channel-1 scope probe (5V/div.; 5 ms/div.) to TP 216 
(Servo Board). 


Confirm that the ‘‘T” portion of the waveform measure 23 ms 
+5 ms 


T= 23 +5 ms 


(33.3 ms) 


Figure 17. '/2-Frequency Divider 


Pulse Generator (P.G.) (Figures 12, 13, 18) 

The Pulse Generator (P.G.) Shifter determines the video head 
switching point during playback. Misadjustment of either Pulse 
Generator control (R213 or R245) can cause head-switching noise 
in the picture and/or horizontal jitter. 


nite 


Load instrument with test tape and play back monoscope sig- 
nal. 


Ground TP 508 and TP 509 (FM Modulator Record and Head- 
Amp Board). 


Connect channel-1 scope probe (2V/div.; 2 ms/div.: + slope) 
to TP 201 (Servo Board). 


Connect channel-2 scope probe (.2V/div.) to TP 511 (FM 
Modulator Record and Head Amp Board). 


TP612@ 


TP 607 @ TP O82 @ 


TP 6s @ 


PES 
TP619@ 


FAST 
1 


TP 613@ TPH5®@ 


Figure 16. Regulator and Transport Board 
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ELECTRICAL ADJUSTMENTS (continued) 


5. Adjust R245 to center head switch pulse in center of noise 
pulse. 


6. Set scope to (— slope) and adjust R213 to center head switch 
pulse in center of noise pulse. 


7. Remove jumpers from TP 508 and TP 509. 


TP 201 


Figure 18. P. G. Shifter 


Control Head (A/C) Output Confirmation (Figures 13, 19) 


1. Load instrument with test tape and play back monoscope sig- 
nal. 


2. Connect channel-1 scope probe (1V/div.; 5 ms/div.) to TP 215 
(Servo Board). 


The positive portion of the waveform should be over 2V p-p. 


Make a recording in the LP mode and then play it back. The 
positive portion of the waveform should be over 2.5V p-p. 


5. In the event the positive pulse is less than 2V p-p, the Audio 
Control (A/C) Head is out of adjustment. (See Mechanical Ad- 
justments, Page 3-11). 


TP 215 V > 2.0V 


—— 2V 
(33.3 ms) 


Figure 19. Control Head Output 


Tracking Fix (Figures 13, 20) 


This adjustment assures that a tape will play back on the same 
machine it was recorded on with the TRACKING contro! (R6301) 
in its "Fixed" (detented) position. 


1. Connect channel-1 scope probe (5V/div.; 5 ms/div.) to TP 206 
(Servo Board). 


Set TRACKING control to detent position. 
3. Play back a previously recorded SP-mode tape. 


4. Adjust R250 so that the negative portion of the squarewave is 
20.8 ms to 21.3 ms. 


Figure 20. Tracking Fix 
4-6 


Cylinder Speed Servo Gain Confirmation (Figures 21, 22) 
1. Load instrument with test tape and play monoscope signal. 


2. Connect channel-1 scope probe (1V/div.; 2 ms/div.) to TP 2102 
(Cylinder Motor Drive Board). 


3. Confirm that the width of the positive pulse is .22 ms + .04 ms. 


TP 2102 
e 


D.D. CYLINDER 
MOTOR DRIVE BOARD 
VJB 0281 


TP 2104 
e 


Figure 21. D-D Cylinder Board 


TP 2102 T= 220 +40 us 
~ i 


— 


—— 1.11ms — 
(900 Hz) 


Figure 22. Cylinder Speed 


Oscillator Level (Figures 21, 23) 
1. Place instrument in the “Stop” mode. 


2. Connect channel-1 scope probe (.5V/div.;5 ms/div.) to TP 2104 
(Cylinder Motor Drive Board). 


3. Adjust oscillator level control (R2123) so that the “A” portion 
of the waveform is .3V +.03V p-p. 


FREQUENCY: 55 +10 kHz 


Figure 23. Oscillator Level 
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ELECTRICAL ADJUSTMENTS (continued) 


Cylinder Motor Free-Running Speed (Figures 24, 25) 
(Preferred Procedure) 


This adjustment locks the Cylinder Servo to the system signals 
and maintains a constant headwheel speed of 1800 R.P.M. 


1. Play back a known good SP-mode tape. 


2. Connect channel-1 scope probe (2V/div.; 5 ms/div.) to TP 204 
(Servo Board) 


3. Connect channel-2 scope probe (2V/div.) to TP 205 (Servo 
Board). 


4. Adjust cylinder free-run control (R248) until sample pulse (TP 
204 signal) falls on the center of the trapezoid's trailing edge 


5. Set VTVM to .5 VDC scale and center-zero position — con- 
nect to TP 209 and TP 210 (Servo Board). 


6. Re-adjust R248 for OV (center scale) indication. 

Note: Picture Horizontal stability is affected when R248 is 
misadjusted. 

Cylinder Motor Free-Running Speed (Figure 24) 

(Alternate Procedure) 

1. Play back a known good SP-mode tape. 


2. Set VTVM to .5 VDC scale and center-zero position — con- 
nect to TP 209 and TP 210 (Servo Board). 


3. Adjust R248 for OV (center scale) indication. 


SERVO BOARD 
VJB 0280 


@1P 215 
@ iP 2is 


R250 O 
TRACKING 
FIX 


R248 
CYLINDER 
FREE RUN 
@ TP 206 


@ TP 205 


TP 210@ TP216@ 


TP 209@ B2As e) 
SHIFTER 


Or206 
REC 
SHIFTER 


@ TP 207 


TP208@ @1P211 


Week) TP 203 


e 
R215 
CAPSTAN pze[e ee] O R213 
FREE RUN O re P G SHIFTER 
(SP) 
5 
@ P7212 


Figure 24. Servo Board 


—~ SAMPLING 
PULSE 


TRAPEZOID 
Figure 25. Cylinder Motor Free-running Speed 


Record Shifter Adjustment ( Figures 24, 26, 27) 


This adjustment positions the video head switching point so that 
head switching occurs six (6) horizontal lines before the start of 
the vertical sync pulse — three (3) lines before start of equalizing 
pulses. 


1. Load instrument with a blank tape. 


2. Connect channel-1 scope probe (5V/div.; 5 ms/div.; + slope) 
to TP 201 (Servo Board). 


3. Connect channel-2 scope probe (.2V/div.) to TP 301 (Lumi- 
nance Board). 


4. Place instrument in “SP-Record” mode and make a recording. 


5. Display both signals on scope. Use 10x magnifier to show 
details of head-switch pulse relative to start of vertical sync. 


6. Adjust record-shifter control (R206) so that the head-switch- 
ing point occurs six (6) horizontal lines before vertical sync or 
three (3) lines before start of equalizing pulses 


Note: If head switching occurs too soon, a small noise band may 
appear at the bottom of the picture. If the head switching 
pulse is late, noise can be introduced during vertical sync, 
resulting in possible vertical sync problems. 


LUMINANCE 
BOARD cay 
VJB 0365 aap 


Orne 
é 
3167 VIDEO LEVEL 
PLAY 
VIDEO LEVEL 


eo) 


@rP x7 


RH 
O FREQ 
RESPONSE 


@rPm 


[ 
DEMOO 
BALANCE 


Figure 26. Luminance Board 
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ELECTRICAL ADJUSTMENTS (continued) 


ONE HORIZONTAL LINE 
EQ PULSES 
4 


TP 301 


| 
x 3H 


“) \. START OF 
V SYNC 


TP 201 L ~ HEAD SWITCHING POINT 
(ADJUSTABLE WITH R206) 


Figure 27. Record Shifter 


SP Mode Capstan Motor Free-Running Speed 
(Figures 24, 29) 


(Preferred Procedure) 
This adjustment locks the Capstan Servo to the system signals 
and maintains proper capstan motor speed. 


1. Load instrument with blank tape and place in “SP-Record” 
mode. 


2. Connect channel-1 scope probe (10V/div.; 5 ms/div.) to TP 206 
(Servo Board). 


3. Connect channel-2 scope probe (2V/div.) to TP 205 (Servo 
Board). 


4, Adjust capstan motor free-run control (R215) until sample 
pulse (TP 206 signal) falls approximately on the center of the 
trapezoid’s leading edge. 


5. Set VTVM to .5 VDC scale and center-zero position. 
6. Connect VTVM to TP 207 and TP 208 (Servo Board). 
7. Re-adjust R215 for OV exact (center scale) indication. 


Note: Loss of vertical sync and a very noisy picture may result 


with R215 misadjusted. 


SP Mode Capstan Motor Free-Running Speed 
(Alternate Procedure) 


1. Play back a known good SP-mode tape. 


2. Set VTVM to .5 VDC scale and center-zero position — con- 
nect to TP 207 and TP 208 (Servo Board). 


3. Adjust R215 for OV (center scale) indication. 


TP 6407 : OARD 
e TR 6406 VJB 00219 
TP 6404 TP 6405 P6211 2° 3 
® e R6429 1 
LP CYLINDER 
FREE RUN 5 
TP 6408 P617 
TP 6402 A e TP 6407 @ 
e P619 1 
10 TP 6413 @ 
655% e TP 6412 
TP 6409 e 
oe P618 TP 6411 
5 
ao TP 6401 rg es TP 6410@ 
LP/SP ife| @ , 
DETECT 
SHIFTER 


TRAPEZOID 


“ SAMPLING PULSE 


Figure 29. SP/LP Mode Free-Run 


LP Mode Capstan Motor Free-Running Speed 
(Figures 24, 28, 29) 
(Preferred Procedure) 


This adjustment locks the capstan servo to the system signals 
and maintains proper capstan speed in the LP-mode. 


Note: Before making this adjustment, confirm that the SP 


Capstan Free-Run control (R215) is properly adjusted. 
1. Place instrument in ‘““LP-Record” mode. 


2. Connect channel-1 scope probe (2V/div.; 5 ms/div.) to TP 205 
(Servo Board). 


3. Connect channel-2 scope probe (10V/div.) to TP 206 (Servo 
Board). 


4. Adjust LP capstan free-run control on (R6429) SP/LP Circuit 
Board until sample pulse (TP 206) falls approximately on the 
center of the trapezoid’s leading edge 


5. Set VTVM to .5 VDC scale center-zero position. 
6. Connect VTVM to TP 207 and TP 208. 
7. Re-adjust R6429 for OV (center scale) indication. 


Note: Loss of vertical sync and a very noisy picture may result 


with R6429 misadjusted 
LP Mode Capstan Motor Free-Running Speed 
(Alternate Procedure) 
1. Play back a known good LP-mode tape. 


2. Set VTVM to .5 VDC scale and center-zero position — con- 
nect to TP 207 and TP 208 (S+rvo Board). 


3. Adjust R6429 for OV (center scale) indication. 


SP/ER 


Figure 28. SP/LP Board 
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ELECTRICAL ADJUSTMENTS (continued) 


SP/LP Detect Shifter (Figures 28, 30, 31) 


1. Load instrument with test tape and play back monoscope sig- 
nal. 


2. Connect channel-1 scope probe (5V/div.; 10 ms/div.) to TP 
6403 (SP/LP Circuit Board). 


3. Adjust SP/LP detect contro! (R6417) so that the pulse width 


“T" is 25 ms +3 ms. 


4. Connect scope lead to TP 6404 and confirm the pulse width 
“T" is 25 ms +6 ms. 


TP 6403 


T= 25 +3 ms 


4v - 3 
r (66.6 ms) 1 
Figure 30. SP/LP Detect Shifter (MMV-1) 


TP 6404 


Seeneg poe eee 
(66.6 ms) 


Figure 31. SP/LP Detect Shifter (MMV-2) 


Audio Bias Trap (Figures 32, 33) 


1. Place the TUNER/CAMERA switch in the Camera position — 
no signal 


2. Insert a blank tape and make SP-mode recording. 


3. Connect channel-1 scope probe (.1V/div.; 2 ms/div.) to TP 402 
(Audio Board). Connect scope ground to chassis. Do not use 
ground stake on Audio Board. 


4. Adjust L404 for minimum leakage (less than 100 mV p-p). 


AUDIO BOARD 
VJB 0438 


Figure 32. Audio Board 


TP 402 LESS THAN 100 mV p-p 


a 
1-kHz SINEWAVE 


Figure 33. Audio Bias Trap 


Bias Current (Figures 32, 34) 


1. Connect a VTVM or scope across the Audio Control (A/C) 
head as shown in Figure 34. 


2. Insert a blank tape and make SP-mode recording. 


3. Adjust C435 (Audio Board) for the optimum value shown in the 
table below. 


Note: Three different types of Audio Control (A/C) Heads may 
be used in this instrument. 


A/C Head marked in Green = LO mV +.05 mV rms (2.8 mV p-p) 
A/C Head marked in Yellow = 1.2 mV +.05 mV rms (3.4 mV p-p) 
A/C Head marked in Brown = 1.4 mV +.05 mV rms (4.0 mV p-p) 


IMPEDANCE ROLLER 


+ 
‘e\s . "LENGTH: WITHIN 
pee 1 METER 
AUDIO/CONTROL 


HEAD 


Figure 34. Bias Current 


Dummy Coil Adjustment (Figures 24, 34) 
1. Connect the VTVM, as shown in Figure 34. 


2. Play back the recording just made for ‘Bias Current Adjust- 
ment." ? 


3. Place the instrument in the ‘“Audio-Dub” mode. 


4. Adjust dummy coil L201 (Servo Board) so that the output from 
the Audio Control (A/C) head matches the voltage table given 
above. 


Playback Equalizer (Figure 32) 


1. Connect channel-1 scope probe (.5V/div.; .2 ms/div.) to TP 401 
(Audio Board). 


2. Insert test tape and playback monoscope signal (6-kHz tone). 


3. Adjust playback equalizer control (R404) for 2V p-p. 
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ELECTRICAL ADJUSTMENTS (continued) 


Playback Gain (Figure 32) 


1. Connect channe!-1 scope probe (.5V/div.; .5 ms/div.) to TP 401 
(Audio Board). 


Insert test tape and play back multiburst signal (1-kKHz tone). 


Adjust playback gain contro! (R405) for 2V p-p. @ tp 512 ere 


Audio Trap (Figures 35, 36, 37) 

1. Turn instrument “on” without a cassette loaded. 

2. Short TP 609 (Regulator and Transport Board) to ground. 
3. Place instrument in “Play” position. 
4 


Hold the record safety link back (see exploded view, item 165, 
pages 6-3 and 6-4) and press the AUDIO-DUB button down. 


5. Connect channel-1 scope probe (20 ms/div.; 5 ms/div.) to TP ReouUAToR 5 
511 (FM Modulator Record and Head Amp Boarda). BALANCE MIX 


(RF HEAD BAL) 
6. Adjust L513 for minimum bias leakage. °o 


LUMINANCE 
RECORD CURRENT 


@TP 502 


@TP 503 


( ( 
ps2[ecee 4 RESONANCE) RESONANCE) 


FM MODULATOR 1P807 e oe 
RECORD AND : st @ 
HEAD AMP Ww te rai (es ree 
BOARD 
VJB 0532 


4 


Figure 35B. L513 Adjusted Correctly Figure 37. FM Modulator Record and 
Head Amp Board 


REGULATOR AND 
TRANSPORT BOARD TP 612@ 


VJB 0662 


TP 615 TP610@ 


@ 1P617 OrEc1s TE 607.@ TP 608 @ 


TP 604 @ 


P62 
1 P63 
1 
PS} 
TP 616@ EF TP611@ Foes 
sw TP6I99@ 

s 10) 

> @ 1 


0 TP 601@ 1 
TP618@ TP 605 @ TP 606 @ 
e 


TP 614 


R608 
R602 O TakeuP 
O suPPLy 
iq SENSOR SENSOR 
ADJ ADJ 


Figure 36. Regulator and Transport Board 
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ELECTRICAL ADJUSTMENTS (continued) 


E-E Video Level (Figures 26, 38) 
1. Connect video generator to video-input jack located on rear 


of instrument. 

& 2. Place TUNER/CAMERA switch in “Camera” position. 
Connect channel-1 scope probe (1V/div.; 20 ys/div.) to TP 308 
(Luminance Board). 
Place instrument in “Stop” mode. 
Adjust E-E level control (R3169) for 2V +.05V p-p. 


Playback Video Level (Figur 26, 38) 
1. Insert test tape and play be < color bar. 


2. Connect channel-1 scope probe (1V/div.; 10 us/div.) to TP 308 
(Luminance Board). 


3. Adjust video-level control (R3167) so that sync tip to white 
level amplitude is 2V p-p. 


re CHROMA 
Playback Chroma Level (Figures 26, 38) - BOARD 


1. Insert test tape and playback color bars VJB 0841 
2. Connect channel-1 scope probe (1V/div.; 10 «s/div.) to TP 308 

(Luminance Board) ed 
ZeGhGGR OGG Gk 


3. Adjust chroma-level control (R3170) so that the amplitude of 
the yellow bar equals peak white 


Figure 39. Chroma Board 


PEAK 
WHITE 
CYAN 
s BAR 
¢ YELLOW 
BAR 
SYNC 
<< TIP 
BLANKING 
LEVEL 
Figure 38. Composite Video 
Comb Filter (Figures 26, 39, 40) 


(Preferred Procedure — requires Vectorscope and NTSC 
Generator) 


1. Apply full-field NTSC colorbar signal to video input jack lo- 
cated on the rear of the instrument. 


2. Connect a .047-uF capacitor from TP 805 (Chroma Board) to 
ground. 


3. Connect a.01-F capacitor from TP 301 (Luminance Board) to 
the base of TR 807 (Chroma Board). 


Ground the base of TR 802 (Chroma Board). 
Place instrument in the “Camera” and “Stop” modes. 
Connect vectorscope video input to TP 802 (Chroma Board). 


SOS Ole 


External trigger from: 


TP 301 (if scope is a negative sync-trigger type). 
@ TP 808 (if scope is a positive sync-trigger type). 


8. Adjust the mix contro! (R861) so that the levels of Ra and Rb 
are equal amplitude. 


9. Alternately adjust T804 and T805 so that Ra and Rb fall on R. 
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ELECTRICAL ADJUSTMENTS (continued) 


Comb Filter 
(Alternate Procedure) 


Note: ‘The phase adjustment of T804 and T805 cannot be per- 
formed in this procedure. Do not adjust these trans- 
formers. 


4. Load the instrument with a blank tape and make LP-mode col- 
orbar recording. 


2. Connect channel-1 scope probe (.2V/div.; 5 .s/div.) to TP 806 
(Chroma Board). 


3. Playback colorbars and adjust the TRACKING control (R6301) 
for worst picture. 


4. Adjust mix control (R861) for minimum beat in TP 806 signal 
(Figure 41). 


TP 806 MINIMUM BEAT 


——-H -— ~ 


Figure 41. Mix Control 


2-us Pulse (Figures 39, 42) 


The following two (2) adjustments lock the 2.517-MHz voltage- 
controlled oscillator (VCO) with horizontal sync. 


1. Tune in a local color program. 
2. Place the instrument in the “Stop” mode. 


Connect channel-1 scope probe (2V/div.; .5 us/div.) to TP 811 
(Chroma Board). 


4. Adjust 2-ys pulse control (R8107) so that pulse width is 1.5 us 
as shown in Figure 42. 


T= 1.5 +0.5 us 


Figure 42. 2-ys Pulse 


2.517-MHz AFC (Figures 39, 43) 
1. Tune in a local color program. 
2. Place the instrument in the “Stop” mode. 


3. Connect channel-1 scope probe (.5V/div.; 10 us/div; 10 x 
mag.) to TP 810 (Chroma Board). 


4. Connect channel-2 scope probe (2V/div.) to TP 811 (Chroma 
Boarg). 


5. Display both signals on scope. Adjust AFC control (R8118) to 
place sample pulse (TP 811) 5.5 us from break point of TP 810 
waveform as shown in Figure 43. 


Note: Loss of color or vertical bar at left or right side of picture 
may result when R8118 is misadjusted. 
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T= 5.5 +0.5 us 


Figure 43. AFC Control 


3.58-MHz Variable Cryst:.! Oscillator APC (Figure 39) 


1. Apply B/W video signal to the video input jack located on the 
rear of the instrument or tune in a local B/W program 


2. Connect 4.7 pF, 16V electrolytic capacitor between TP 813 
(Chroma Board) and ground. 


3. Connect frequency counter to TP 814 (Chroma Board). 
4. Place instrument in the “SP-Record” mode. 


5. Slowly adjust APC control (R8120) so that the frequency at TP 
814 reads 3.579545 MHz +20 Hz. 


3.58-MHz Crystal Oscillator (Figure 39) 


This oscillator is the reference for the up-conversion of chroma 
during playback. It is also counted down to 60 Hz and used as the 
direct-drive cylinder-motor servo reference signal to maintain 
constant 1800 R.P.M. headwheel speed. 


1. Place instrument in ‘‘Stop" mode. 
2. Connect frequency counter probe to TP 809 (Chroma Board) 
3. Adjust C844 to read 3.579545 MHz +10 Hz. 


Note: If C844 is misadjusted, color sync problems may occur 
and in extreme cases the 60-Hz signal would be incorrect 
and cause servo lock problems. C844 must be adjusted 
from the top of the board 


Color Killer (Figures 26, 39) 
1. Apply colorbar signal to the video input jack 


2. Connect a 22-ohm resistor in parallel with R3135 (Luminance 
Board). 


3. Connect VTVM to TP 812 (Chroma Board). 


4. Insert a blank tape and place instrument in the “SP-Record” 
mode. 


5. Preset color-killer control (R8119) fully counterclockwise. 
Slowly advance control clockwise until the color-killer 
“unkills” — meter reads approximately 9 volts. 


6. Remove 22-ohm resistor. 


Chroma Modulator Balance (Figures 39, 44) 


1. Insert blank tape and place instrument in the “SP-Record”™ 
mode and record off-the-air signal. 


2. Connect channel-1 scope probe (.5V/div.; 10 us/div.) to TP 
805 (Chroma Board). 


3. Adjust modulator balance control (R858) for minimum carrier 
leakage. 
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ELECTRICAL ADJUSTMENTS (continued) 


FM-Modulator and Video Clippers 
(Preferred Procedure) 


ADJUST FOR 
MINIMUM 


| 
ay 
LINE SIGNAL 


H— —> 
Figure 44. Modulator Balance 


3.58-MHz Trap (Figures 45, 47) 


1. Apply colorbar signal to video input jack located on the back 
of the instrument 


Place the TUNER/CAMERA switch in the “Camera” position. 


3. Insert a blank tape and place the instrument in the “SP- 
Record” mode 


4. Connect channel-1 scope probe (.5V/div.; 10 us/div.) to TP 
303 (Luminance Board) 


5. Adjust T302 for minimum carrier leakage in TP 303 signal 


| 7 MINIMUM CARRIER 
LEAKAGE 


4 


ears 


Figure 45. 3.58-MHz Trap 


Record Nonlinear Emphasis (Figures 37, 46) 


1. Apply luminance-step or window signal to the video input jack 
located on the back of the instrument 


Place TUNER/CAMERA switch in the “Camera” position. 


Insert blank tape and place instrument in the “SP-Record” 
mode. 


4. Connect channel-1 scope probe (1V/div.; 20 us/div.) to TP 514 
(FM Modulator Record and Head Amp Board). 


Adjust nonlinear level control (R5100) for 3V +.1V p-p. 


6. Move scope lead to TP 516 and confirm that signal amplitude 
is 1.2V +.2V p-p in both “SP” and “LP” modes. 


H 


Figure 46. Nonlinear Level Control 


1 


10 


Note: 


Jumper pins 1 and 8 of connector P33 (Luminance Board, 
Figure 47) 


Ground the base of TR 820 (Chroma Board, Figure 39). 


Connect network (1K resistor in series with .047 x.F capacitor 
— Figure 48) from TP 503 (FM Modulator Record and Head 
Amp Board) to TP 304 (Luminance Board). 


Connect a signal generator to TP 304 through network (1K 
resistor and a .047 uF capacitor — Figure 48). 


Apply luminance-step signal to the video input jack located 
on the back of the instrument 


Connect the scope (2V/div.; 10 «s/div.) to TP 307 (Lumi- 
nance Board). 


Set the signal generator frequency to 3.4 MHz +50 kHz 
Set TUNER/CAMERA switch to the “Camera” position. 
Piace the instrument in "SP-Record” mode 


Adjust the sync tip frequency control (R3164) for minimum 
beat at sync tip of video signal (Figure 49) 


Use minimum signal-generator input signal that allows 
observation of beat 


Change the signal generator frequency to 4.4 MHz + 50 kHz 


Adjust the deviation control (R3161) for minimum beat at 
peak white level of signal (Figure 50). 


Remove networks and jumper. 


Adjust white clip control (R3162) to limit white overshoot to 
165% (Figure 51). 
Adjust dark clip control (R3163) to limit black overshoot to 
145% (Figure 51). 


concolor e- 


LUMINANCE 
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VJB 0365 


VCR-1 


ELECTRICAL ADJUSTMENTS (continued) 


TP 304 IEW TP. 503 


0.047 nF 1K 


-——VWW—__O SG 
0.047 »F 1K 


Figure 48. Isolating Network 


MINIMUM CARRIER 
LEAKAGE 


TP 307 


| 
| 


Figure 49. Sync Tip Frequency Control 


TP 307 


——— MINIMUM CARRIER 
LEAKAGE 


| H 


Figure 50. Deviation Control! 


TP 303 
WHITE PEAK 
fat A 
100% 


165 +5% 


SYNC TIP 
H 


Figure 51. White and Dark Clip Controls 


FM Modulator and Video Clippers 
(Alternate Procedure) 


1. Apply luminance-step or superpulse (window) signal to the 
video input jack located on the rear of the instrument — 
TUNER/CAMERA switch in the “Camera” position. 


2. Connect scope probe to TP 303 (.5V/div.; 10 us/div.), DC- 
coupled mode. 
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3. Connect positive lead of 100 uF, 16V capacitor to IC 301 pin3 
(located on Luminance Board), negative lead to ground. 


4. Connect frequency counter to TP 502 (FM Modulator Record 
and Head Amp Board, Figure 37). 


5. Preset dark-clip contro! (R3163) to full counterclockwise, 
white-clip control (R3162) to full clockwise and deviation con- 
trol (R3161) to midrange. All controls are located on the Lumi- 
nance Board, Figure 47). 


6. Place instrument in the “SP-Record” mode. 


7. Adjust sync tip frequency control (R3164) for a counter read- 
ing of 4.4 MHz +50 kHz. As R3164 is adjusted, the scope trace 
should move “up” from its initial position 


8. Use scope vertical position control to position trace on center 
scale horizontal graticule line. Do this very carefully 


9. Now adjust sync tip frequency control (R3164) for a counter 
reading of 3.4 MHz +50 kHz Do not disturb scope setting — 
scope trace will move ‘down’. 


10. Disconnect grounding capacitor and adjust deviation con- 
trol (R3161) to place video white level on previously deter- 
mined graticule line 


11. Adjust scope vertical gain so that ‘sync tip” to ‘white level’ 
amplitude 1s exactly two graticule divisions — video signal is 
equal to 100% 


12. Adjust white clip control (R3162) to limit overshoot to 165% 
(Figure 51). 


13. Adjust dark clip control (R3163) to limit overshoot to 145% 
(Figure 51) 


14. Toconfirm the above adjustments, remove all test equipment 
and make a monochrome recording of a high contrast scene 
or super pulse (window) signal. Playback the tape just 
recorded and look for evidence of beats in the picture or 
over modulation (streaks of black following white objects) 


FM Carrier Interleave (Half FH) 
(Figures 37, 47, 52) 


1. Apply luminance-step or super pulse (window) signal to 
video input jack located on rear of instrument. 


2. Place TUNER/CAMERA switch in the “Camera” position. 


Connect channel-1 scope probe (.5V/div.; 10 us/div.) to TP 303 
(Luminance Board). 


4. Connect channel-2 scope probe (1V/div.) to TP 513 (FM 
Modulator Record and Head Amp Board) — TP 513 signal has 
twice the amplitude of TP 303 video signal. 


5. Insert blank tape and place instrument in “LP-Record” mode. 


6. Adjust FM carrier interleave control (R596) so that the 
amplitude of the squarewave signal (TP 513) is equal to the 
video-signal amplitude at TP 303 (Figure 52). 


TP 513 2 
(30-Hz PULSE) 


meets Ls 


Figure 52. FM Carrier Interleave 


VCR-1 


ELECTRICAL ADJUSTMENTS (continued) 


FM Modulator Balance (Figures 37, 53) 
(Preferred Procedure) 


al 


Apply color bar signal into the video input jack located on the 
rear of the instrument. 


Connect an electrolytic capacitor (4.7 uF,16V) from TP 501 
(FM Modulator Record and Head Amp Board) to ground. 


Connect channel-1 and channel-2 scope leads to TP 502. In- 
vert the phase of channel-2. Set the scope triggering mode to 
“normal” position and monitor the waveform in the ALT- 
sweep mode. 


Place the instrument in the ““SP-Record” mode 


Adjust the Modulator Balance Control (R503) so that the two 
waveforms are in phase. 


TP 502 


T=0 


Figure 53. FM Modulator Balance 


FM Modulator Balance 
(Alternate Procedure) 


1, 


Apply luminance-step or super-pulse (window) signal into the 
video input jack located on the rear of the instrument. 


Place TUNER/CAMERA switch in the ‘“‘Camera’' position. 


Connect channel-1 scope probe (.2V/div.; 5 us/div.) to TP 312 
(Luminance Board, Figure 47). 


Connect a 3300 ohm resistor and a .047 uF capacitor in series. 
Connect one end to TP 511 (FM Modulator Record and Head 
Amp Board, Figure 37) and the other end to TP 304 (Lumi- 
nance Board). 


Jumper pins 1 and 8 on connector P33 (Luminance Board). 
Place instrument in ““SP-Record” mode. 


Adjust FM-modulator balance control (R503) for minimum 
beat in sync pulse (Figure 54). 


Remove jumpers. Record a black and white signal and play- 
back to confirm absence of beat interference on screen. 


MINIMUM 
BEAT 


TP 312 


Figure 54. FM Modulator Balance 


Chroma-Record Level (Figures 37, 39, 55) 


1. 


Apply colorbar signal to the video input jack located on the 
back of the instrument. 

Place TV/CAMERA switch in the “Camera” position. 

Turn luminance record-current contral (R526) located on the 
FM Modulator Record and Head Amp Board fully coun- 
terclockwise. 


Connect channel-1 scope probe (20 mV/div.; 50 us div.) to TP 
504 and scope ground lead to TP 505 (FM Modulator Record 


and Head Amp Board). 
Place instrument in “SP-Record” and record color bars. 


Adjust chroma level control (R820) located on Chroma Board 
to set the burst signal at 30 mV. 


1H BURST 


Figure 55. Chroma Record Level 


Luminance Record Level (Figure 37, 56) 


1 


Place TV/CAMERA switch in the “camera” position — no in- 
put signal. 


Connect channel-1 scope probe (20 mV/div.; 50 us/div.) to TP 
504 and scope ground lead to TP 505 (FM Modulator Record 
and Head Amp Board). 


Place instrument in “SP-Record” mode. 


Adjust luminance record level control (R526) for 120 +5 mV. 


on 


Figure 56. Luminance Record Level 


Limiter and Demodulator Balance 
(Figures 37, 47, 57) 


ib: 


Connect a 3300-ohm resistor and a .01-uF capacitor in series. 
Connect one end of network to TP 511 (FM Modulator Record 
and Head Amp Board) and the other end to TP 304 (Lumi- 
nance Board). 


Connect channel-1 scope lead (.2V/div.; 5 us/div.) to TP 312 
(Luminance Board). 


Insert test tape and playback the color bar signal. 


Alternately adjust limiter balance (R3165) and demodulator 
balance (R3166) for minimum beat in the sync tip portion of 
the waveform. 


Record a black and white signal and playback to confirm ab- 
sence of beat interference on screen and at TP 312. 
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ELECTRICAL ADJUSTMENTS (continued) 


Y-C Timing (Figures 47, 59) 
(Preferred Procedure) 


1. 
TP 312 2 


MINIMUM CARRIER LEAK 


Figure 57. Limiter and Demodulator Balance 


Playback Nonlinear Video Level and 
Frequency Response 


1 
2 


3 


> 


Insert test tape in instrument and playback multiburst signal 


Connect channel-1 scope probe (.5V/div.; 10 us div.) to TP 312 
(Luminance Board, Figure 47). 


Adjust playback nonlinear level control (R396) for 1.2V p-p 
video signal 


Connect channel-1 scope probe to TP 308. 


Adjust frequency response control (R394) so that the frequen- 
cy response of the multiburst signal over the range of .5-MHz 
to 3-MHz meets the following standards (Figure 58). 


5 MHz = 100% 

1 MHz = 100% to 80% 
2 MHz = 80% to 50% 
3 MHz = 63% to 30% 


Figure 58. Multiburst Signal 
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2. 


Playback colorbar signal of test tape. 


Connect channel-1 scope probe (.5V/div.; 10 us/div.) to TP 311 
(Luminance Board). 


Connect channel-2 scope probe to TP 307 (Luminance 
Board). 

Set the scope to the “chopped sweep” mode and expand the 
waveform to look at the green to magenta transition point. 


Adjust the Y-C timing control (R3171) so that the luminance 
switching point and the green/magenta transition are coinci- 
dent, Figure 59. 


TP 311 
GREEN MAGENTA 
| 
TP 307 CHROMA 


A=B LUMINANCE 


Figure 59. Y-C Timing 


Y-C Timing 
(Alternate Procedure) 


Insert test tape and playback color bars. 


Adjust Y-C timing control (R3171) located on the Luminance 
Board so that no phase delay or overlap occurs between the 
green and magenta color bars, Figure 60. 


GREEN MAGENTA 


if 


Figure 60 Y-C Timing 


_ NO PHASE 
Tt” DELAY OR 
ADVANCE 


VCR-1 


ELECTRICAL ADJUSTMENTS (continued) 


Video IF Alignment 
Preliminary 


Allow minimum of 10 minute warm-up period for receiver and test 
equipment. 

Use an isolation transformer and maintain line voltage at 120 
VAC. 

VHF Sweep Generator — providing 0 to 50-MHz output — 0 to 12- 
MHz sweep width with internal marker capability 


R727 


External Marker Generator — required if VHF Sweep Generator is 
not equipped with internal markers. 

VTVM — Providing a 1.5-volt DC scale. 

Oscilloscope 

External Bias — Battery or well regulated, isolated AC operated 
variable DC bias supply (0 to 20V) 


Instrument Preparation 

Ground AGC point on the VHF tuner (junction of C31 and C763) 
with 4.7-uF capacitor. 

Set the VHF tuner to the ‘‘U"' position. 

Connect sweep generator to TP 1 on the VHF tuner through a 
75/100-ohm pad. 

Connect +2V bias supply to TP 701 (Figure 61). 

Connect scope through a 15K ohm resistor to TP 706 (Figure 60). 


S VJB 0705 DEMODULATOR B 


RF AGC 


OARD 


cnaO eons 
© 


@ 176 
@ TP 705@ TP 702 
cd 


Oo @ TP 703 
TP 
R68 oe 


SOUND 
REJECT 


Adjust bias voltage to produce 1V p-p response curve. Figure 61. Demodulator Board 

IF Alignment 

Sweep Marker 

Generator Generator Oscilloscope 

Coupling Frequency Connection Procedure 

Thru 75/100 ohms pad to 44MHz Vert Input thru 15k to TP 706 Adjust L1 (VHF Tuner) for maximum gain 


TP 1 on VHF Tuner (Figure 61) 


IF Interstage And IF Overall Alignment 


Thru 75/100 ohm pad to 44MHz Vert Input thru 15k resistor to Adjust T706, T702, 1703, 1704, T705 and 
TP 1 on VHF Tuner TP 706 (Figure 61) C714 for maximum gain (Figure 62). 
41.25MHz Adjust T701 for minimum 41.25MHz marker 
47.25MHz Adjust R702 for minimum 47.25MHz marker 
41.25MHz Adjust T1707 and R718 for minimum 
41.25MHz marker. 
42.17MHz Check overall response curve, if necess- 
45.75MHz ary adjust T704, T705 and C714 slightly. 


Automatic Fine Tuning (AFT) Alignment 


Procedure 


Sweep Marker 

Generator Generator Oscilloscope 

Coupling Frequency Connection 

Thru a .01 capacitor to 45.75MHz Vert Input direct to TP 709 
TP 705 (Figure 61) (Figure 61) 


Adjust T711 to place 45.75MHz marker as 
shown in Figure 63. 


Adjust 7710 for maximum peak to peak 
amplitude (Figure 63). 


Connect VTVM to TP 709. Adjust R751 for 
6.5VDC. 


VCR-1 
ELECTRICAL ADJUSTMENTS (continued) 


Sound IF (Figures 61, 64) 
Jumper TP 703 to TP 704. 45 MHz 


Set the audio level control (R740) to midrange. 
Connect sweep generator to TP 707 thru a .02-uF capacitor. 
Connect scope to TP 708 thru a 0.22-uF capacitor. 
Adjust T709 for maximum amplitude (Figure 64). 
Remove jumper. 
45.75 MHz 
RF AGC (Figure 61) 
Adjust RF AGC control (R727) to eliminate overloading or RF in- 
terference on strong signals. 
Audio Level (Figure 61) 


Place the TV/VCR switch in the “TV” position. 
47.25 MHz 


Adjust volume on TV for normal volume. 
Figure 63. AFT Response Curve 


Place the TV/VCR switch in the “VCR” position. 
Adjust audio level control (R740) for equal volume. 


44 MHz 
4.5 MHz+90 KHz 
42.17 MHz pom, GNee) 4.5 MHz 
an 45.75 MHz 80 -10N 
ie | 
41.25 MH 47.25 MHr azona? 4.5 MHz-—90 KHz 
Figure 62. IF Overall Response Curve Figure 64. Sound IF Response Curve Y 
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COMPONENT BOARD LOCATION AND IDENTIFICATION 
NOTE: Always Use Ground Stakes On Circuit Boards For Test Equipment Grounds. 


AUDIO BOARD 
VJB 0438 


SP/LP BOARD POWER SUPPLY BOARD DEMODULATOR BOARD 
VJB 00219 VJB O15S VJB 0705 


Figure 1. Top View 


LUMINANCE SUB BOARD 
VJB 0366 
SERVO BOARD CHROMA BOARD 
VJB 0280 VJB 0841 Figure 3. Bottom View (Panels Open) 


REGULATOR AND TRANSPORT BOARD 
VJB 0662 


Figure 4. Front View 


RF CONVERTER 


D-D CYLINDER MOTOR TR6301 
DRIVE BOARD LUMINANCE BOARD FM MODULATOR RECORD AND HEAD AMP BOARD 
VJB 0281 VJB 0365 NSE OS32 
Figure 2. View ; - 
g Bottom Figure 5. Back View 
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FM MOD. REC AND HEAD AMP BLOCK DIAGRAM 


234 !NO 


MAdWHS 3SINd 3AVTVNIINE 


O1S'60S 
805051 
day 938 


aud 


ogizi28 


TES "825 ‘£25 “92GHL 
SISWHA] YVINIT NON 


TM 
AO O3GIA 


1NQ 3siNd ?HOE 
NI ACT+ 


HOIK d1 
UILYIANT 


OND 
WE OACT+ O38 143913 


AZI+ 938 
Nf THOE Od 
22SuL 
yaMdTios INO 38 
YL LIN ano 
WI AZI+ 938 


WI AZT+ AVTIO 934 
NI WOY 
(THW629) NI YNOXHD 934 


01S°6059 vOSHL 
| $05°7057 2MOTNS 
ack 311193 


Ono 


ano 


1051 
205° 105HL 
“GOW WS 


205 
1060 


REPL IR) 


WI Q301A SISWHdW3 


5-4 


VCR-1 


DEMODULATOR BLOCK DIAGRAM 


912128 


| “ANO) 48 


WOLNITIS = AL/ UIA 


ino ony [© 
Sao) 


wINAL sHN MINN JHA 


40193130 


2020 —£0/0 
40193130 


Jay 


BOLNG 
+ 1aLSId 
SHA 


QuvOS TWNIMN3L = YNNILNY 


5-5 


LUMINANCE PROCESS BLOCK DIAGRAM 


VCR-1 


1N0 Hoe 47 
iNO\ HOE) Sy 


wi ML 7HCE 
Le ONY IAQ AZT# 


ee 


a6 


cena 


| 


eae a Sawer 
S| aed oe eee + — es pns 
r it | @ Aras} 
| ‘sae (0) ee 
| | + a @] ow xv om 
| | Li ME atts 238 Q9ANN30 
eee Sue = nas ¢ 148 —+— |@] 
a ~ inte — Alps wt OMI 1Sfi¥g 
iz wt INGE: Oe 
| — 140) 980. #03 438 
lie H4NO: WAS A 
(0) nec 
{|_| | | tea 
wv io) NIKOIH 4? 
5 
L wan @| 
7 1 | + rt 1} HI 0208 
| | aed 
if 
Onn: | @| 1x09 w 01 
- Outer ©] 100 16 + 
Su @+ | (0) nO AZt+ 
Lyd ssn On 2) pte 
Z| i mc 190 03018 
« [O , QO} mae 
ue JQ] | | aa ; ; Q@] 2 xt 
38 6s 1© | | ft “ne 26 ise = xa | Taree eu te aa (@) a 
oc I® a | | | A BS $ SEL rT (6) and 
e j ee aor _ Two : 
x» (Qs r + — = ———— aig if x Jo] AMO9 14 01 10 101A 
! | an "208% vOe COE" 20C a ted 
ne fo a0iys Tey ord ie $ avai Tena if nM 
a ie} a wd st Tams i 1Q) 100 OIA 
es Or rT | | wea] 2 G)| ox9 
“loll | | : 0 
OE || am ola 
|| 1 x C) Xa ovara 
= | any 0 
we |@) | \ ; 
Ay] | fé 
© 
jo} | 
| i 
wmiaene | | 
Ye | 
| 


5-6 


VCR-1 


CHROMA PROCESS BLOCK DIAGRAM 
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SIMPLIFIED SIGNAL CIRCUIT — PLAY POSITION 


2H NON- 
LINEAR 
DE-EMPHASIS 


VIDEO 
OUT 
4H NON- 
LINEAR 

DE-EMPHASIS 


3.58 MHz 


GATE 


BALANCED 
MODULATOR 
(HETRODYNE) 


2H NON- 
LINEAR 
EMPHASIS 


| — | (HETRODYNE) 
BURST 


—~<— 630 KHz + AF 


BLACK LEVEL 


SIGNAL CIRCUIT — “PLAY” 


TWO 
HEAD 
PREAMPS 


FM 


DEMOD LIMITER 


BALANCED AF = JITTER 


MODULATOR 


630 kHz + SF 


3.58-MHz 
XTAL 
OSCILLATOR 


APC PHASE 
COMPARATOR 
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VXO 


=40 
COUNTER 


2.517-MHz 
vcO 
(160 H + 40 AF) 


H + 1/40 AF 


AFC PHASE 
COMPARATOR 


A202428 


DC CONTROL 
VOLTAGE 


RECORD 


VIDEO FM 
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OUT LINEAR FM HEADS 
(LOOP EMPHASIS INTERLEAVE 
AROUND) 
BALANCED 
3.58 MHz MODULATOR 630 kHz 
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do BURST BURST 
4H 2H 6 dB UP GATE 
BALANCED APC PHASE 
MODULATOR COMPARATOR 
(HETRODYNE) 
SIGNAL CIRCUIT — “RECORD” 
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UHF TUNER SCHEMATIC 


+B AFC 


bp) 
181926 
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XR) 1.5M0+10% 


% C2,C3,C5 MAY CHANGE WITHIN + IPF FOR QUALITY IMPROVEMENT 


SMALL CIRCUIT BOARDS 
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ix | CONNECTION PWB 
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Remote Control Jack Connection 
Circuit Board 
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(R-F Converter) 
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SMALL CIRCUIT BOARDS 
(continued) 
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(continued) 
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SMALL CIRCUIT BOARDS 
(continued) 
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DIGITAL TIMER SCHEMATIC DIAGRAM 
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VCR-1 (RF Converter and Digital Timer Inside) VCR-1 


D.D. CYLINDER MOTOR DRIVE SCHEMATIC DIAGRAM D.D. CYLINDER MOTOR DRIVE CIRCUIT BOARD 
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VCR-1 


WAVEFORMS FOR LUMINANCE SCHEMATIC 


TP 301 TP 302 TP 303 REC 
0.5V/20 us div. J1 @ 1V/20 us div. 


HOSA Bes 5 owt Vine na 
Ba 
(Te } | 
TP 304 P.B. TP 305 P.B. TP 306 P.B. 
50 mV/5 ms div. 0.5V/5 ms div. 0.1V/5 ms div. 
Leesa 
a 
PIRES Let et celal le 
ba i 
| CT ci 
TP 308 STOP/REC TP 309 REC TP 309 P.B. 
1V/20 us div. 0.1V/20 us div, 50 mV/20 us div. 


IC 304 @ P.B. 
TP 312 P.B, TP 310 (IC 304) 
0.5V/20 us div. 0.1V/20 us div. 
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TP 303 STOP/P.B. 
J1@ 1V/20 us div. 


TP 307 P.B. 
0.2V/20 us div. 


TP 311 P.B. 
0.2V/20 us div. 


VIDEO IN 


GND 


LP HIGH IN 


VIDEO OUT 
TO AF CONV 
GND 
+12V IN 
212V OUT 
+12V IN 


VIDEO OUT 


GND 


+12V OUT 


*9V OUT 


TO RF CONV ee] 


A316 
82 


PRODUCT SAFETY NOTE 
SHADED COMPONENTS HAVE -SPECIAL 
CHARACTERISTICS IMPORTANT TO 
SAFETY BEFORE REPLACING ANY OF 
THESE COMPONENTS READ CAREFULLY 
THE PRODUCT SAFETY NOTICE IN THIS 
SERVICE DATA DO NOT DEGRADE THE 
SAFETY OF THE SET THROUGH IM 
PROPER SERVICING 


NOTES 

RESISTOR.VALUES ARE IN OHMS. K - 1000 
OHMS 

CAPACITOR VALUES ARE IN uF UNLESS 
OTHERWISE SPECIFIED 


ALL VOLTAGES SHOWN ON SCHEMATIC 
ARE MEASURED WITH AC INPUT OF 
120 VAC 


ALL VOLTAGES SHOULD HOLD WITHIN 


2075 


WAVEFORMS ARE TAKEN USING THE 
TEST TAPE IN PLAYBACK AND A VIDEO. 
GENERATOR IN RECORD, 


EXCEPT REC 
+12V IN 


Vv SYNC OUT 


VCR-1 


Luminance Schematic Diagram 


VCR-1 


(Serial No. 8033FM001 and Later — See Page 5-45 For Partial Schematics) 


CUPPER 


EMPHASIZED 
ViOEO OUT 


TR307 


VIDEO OUT TO RF CONV 


VIDEO OUT. 


REF 60Hz OUT 
PG (30Hz) IN 


PAUSE 
MUTING IN. 


DELAYED 
REC +32V IN 
P3S4 


REC +12V IN 


REC +12V OUT 


EE-VV SELECT 
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REC 12V TO P35-5 


R06 2uS PULSE ¢320 
INVERTER AMP 27P 
280828 2SA564 
AG21 R322 | 
00 878 = 
FS 164 l 
SO 
SYNC TIP 
FREQ 
he aaa : 
f 
> 
icles L315 VIDEO IN (NL) 
82P 22yH 1303 
6844 
330 
15 
Ht L ale FI64, aovi__ SUFFER 
1 R3161 8200 250628 
swine ING wees C387 
3scaz C329 Hees : rates S20 6.6 
337 27P VIDEO OUT OEMOD wo ASB) 
1200 (NL) BAL (e 
F365 R362 C356 
1K 1K 01 I 
TPO 
IC 303 
SN 76670N 
R372 z 
1K 
SWITCHING 
2SA564 
R70 Lk 
S00 = 
P.BN.L. LEVE 
C3116 R394 S$ A393 
A387 1s0P 2K S470 $.RBGI 
63 7 rey 7700 
TRIS yy 6 22yH =) 
VIDEO 
AMP “\ 39" a9v\ AT J pars 
2SC828 By, TRA14 9.3¥) 560 A134 3136 
P38 VIDEO AMP ¢363 Co) aK 
viocoouT [Sav .. S2sasea | RS 
(NLOE) an faire aie 
F396 330 Cute C38 
AHS 01 
500 aap 
TR322 GNO PBNL 
VIDEO AMP LEVEL 
2SC828 r 
NOT REC +12V = > Aen | 
« Iz 
| | BPFADJ | 


(Luminance Inside) 


Cau 
0001 1K 


VCR-1 


REC 
CHROMA OUT 
(629KH2) 


ACK OUT 


DELAYED REC 


+12V OUT 
REC 


+12V OUT 


RE IN 


PG (30Hz) OUT 


+12V OUT (NL E) 


EXCEPT REC 


+12V OUT 


LP HIGH 
OuT 


+12V OUT 
(FM INT) 


SOHz PULSE IN 


R357 BUFFER 
300 «= 2SC828 


PG (30Hz) OUT 


D.OC. INHIBIT OUT 


SYNC FRONT 


PULSE IN 
+12V OUT 


a 
tl] 


BURST GATE IN 


HSS-VIDEO OUT 


== 0351 
001 
TR330 
SWITCHING 
C828 
+12V IN 
rra2e 2, 47K 
tev] BUFFER los 
Ra191 A132 cee = 
10) 10K 
av av 
owe L eeap lees R3133 
T 001 4700 
L310 
220nH L 
1324 
220nH 3112 
10 
16V 
IE H IE eee 
a 
| 3105 
SOU | O1 
ACG IN TR31t 
3149 CHROMA 3153 at 
? 27K 
12V 
My ¢ 3.2 iS) 0307 R3155 
C3104 C3108 fia) NS 
on esr ot TRI23 SAV a 
310 | 133 PB.358 MHz | 2! pase> CyaoMa © fee 
2204H S CHROMA IN 10K P 
A370 
IN 5000 
GS CHROMA L 
LeveL = 


a 


H SYNC IN 


REF 60Hz IN 


GNO. 


2uS PULSE IN 


EXCEPT REC 
12V OUT 


REC +12V OUT 


LP HIGH OUT 


REC 
CHROMA IN 
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VCR-1 


CHRomA CIRCUIT BOARD 


[i [ro Gowiw 
[2 | coc iNHieITIN | 


SYNC FRONT PULSE 


#240 10K 


an A 


6 


| 16821 00a I 
oltee car ae 
, kK, 


Sy fii 8 
bf & 2 H| 32 
1 | BURST GATE PULSE OUT 


ae a 
y l) J Z47 stall | 
82 6G af} 2 | VIDEO IN(FOR H.S.S.) 
IM a4 3 | H.SYNC OUT 
A 4 
| 


2uS PULSE OUT 
EXCEPT REC +12 


Meet 9 
[2 sei a ea 
Semicon 
fs | ssewie coma cot] 
fs faecour J 


R819 


MADE IN JAPANEE 


a, * See, ae ET Nie 


VCR-1 


TP 801 2 HR. REC 
0.1V/20 us div. TOA vison ae e 


TP 801 P.B. TP 802 2 HR. REC 
50 mV/20 us div, 0.2V/20 us div. 


TP 802 4 HR, REC TP 802 P.B. 
0.2V/20 us div. 0.5V/20 us div. 


TP 803 2 HR. REC TP 803 4 HR, REC 
0.2V/20 us div. 0.2V/20 us div. 


TP 803 4 HR. P.B. 


TP 803 2 HR. P.B. 0.1V/20 us div. 


0.1V/20 us div. 


TP 804 4 HR, REC 
TP 804 2 HR. REC Ben Perna 


0.1V/20 xs div. 
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VCR-1 


TP 804 2 HR. P.B. 
0.1V/20 us div 


WAVEFORMS FOR CHROMA SCHEMATIC 


Poe eooee 
pene 


TP 805 2 HR. REC 
1V/20 us div 


faa rs} be] 
Ee 


ete a elt Ee 

TATED TET TET 

iG QGdUULLAUALLALALUEALAUTLLLLU ILE 
ates tae esl ae a 


20 
28 
cep} 
nm 
ot 
nD 
oe | 
ioe] 


235 
=5 
= 
Sa 
SI 

ia 
il) 
SISu 

i 


Il 
tia 
B 


TP 809 STOP/P.B. 
0.5V/1 us div. 


TP 814 


TP 816 P.B. (2 HR. REC) 
0.1V/20 us div. 
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TP 806 4 HR. REC 
0.1V/20 us div 


Seat eos caiols 


a ae ae ha 


' | 
eee eer 


TP 807 
0.1V/20 us div 


TP 810 
2V/20 us div. 


igegeme acc 


ie ee AUUTYER ECTS IVER SUE PETE 


(4) AADAME LRA UERA SHAN LEAL LL 
(ies a Se 


WEEE OEE 


TP 8154 HR. PB. 
0.2V/20 us div. 


DR eee) 
PETE TTT FETE TTA TTTTETEOHT ESTP 


UEC TEE ET PEs eee ULE 
oa i 
(Gaameomes 


TP 816 P.B. (4 HR. REC) 
0.1V/20 xs div. 


te anne 


a HEHE He iE a4 


TP 805 4HR. REC 
0.1V/20 us div 


| Ea © 


reco ee 
(edb ama cn arlaat 1d Ogg yl 
Se oie 


TP 805 2 HA. P.B. 
0.2V/20 us div. 


TP 806 4HR P.B 
0.2V/20 us div. 


TP 807 


TP 813 REC 
0.5V/20 us div. 


TP 815 2 HR. P.B. 
0.2V/20 us div. 


J2@ 
0.5V/20 us div. 
TP 808 5V/20 us div. 


TP 806 2 HR. REC 
0.1V/20 us div 


TP 808, TP 811 
5V/20 us div 


Bua U ete 


Lota Sa aa 
oe es Sea a 


TP 813 P.B. 
0.5V/20 xs div. 


bee Becra| 

(a ia 

[| Pe 
PAM rein 
VERS TREY TES TCSEPEE PUTA ET SES er 


iSBESEEse: 


TP 815 REC 
0.5V/20 us div. 


PRODUCT SAFETY NOTE 
SHADED COMPONENTS HAVE SPECIAL 
CHARACTERISTICS IMPORTANT TO 
SAFETY BEFORE REPLACING ANY OF 
THESE COMPONENTS READ CAREFULLY 
THE PRODUCT SAFETY NOTICE IN THIS 
SEAVICE DATA DO NOT DEGRADE THE 01 
SAFETY OF THE SET THROUGH iM 1 
PROPER SERVICING 50V 


VCR-1 


(Serial No. 8033FM001 and Later — See Page 5-60 For Partial Schematics) 


Chroma Schematic Diagram 


J4 


CHROMA LEVEL (B03 | 


TPeO4 


3.58 MHz 


VCR-1 


—oOeo aaa ine 


TR8O1 ; 
R801 SWITCHING \ 
BURST GATE 
= J3 
i 2uS PULSE OUT 
B05 ait 73125 =p é 
BALANCE ee 
1000 47P 1200 18K = TP8O3 mI Exceot Rec +12V 
= 
Rec +12V 
ale 823 
1 LP High In 
| omc ao Mitel soit Liev ae 
m7) 3 sco Ra16 SWITCHING = Chroma Out | 
a 33K 25C828 
8. “) C818 - L tee 
TRa02 680P 39 | 
BUFFER ©, 3.2¥ WITCHING 
250828 28C828 = caoa | 
B19 R817 F168 ics t+ — 
8126 2200 18K 470 Be 
aa = (033) 
> = > 
naza = 
TRO? E J2 
Gee) C82; Bes) Burst Gate Pulse Out 
11.7V |BURST ph 3 oo 
280828 16V ii 
C828 12V = Video In (for H.S.S.) 
paz ca2s L oe ° yi TRa14 
001 68V y 1 ereeA Horiz Syne Out BURST GATE 
ey v TP815 Vv L—-@ resi6 280628 
R823 Ref 60Hz Out 
150 R25 R829 nea ech jet 6OHz Ou! 
2200 1800 8200 1000 
TREOS 
BURST GATE 
= 28C1047 = = = 
I T 
12V NOTES 
j RESISTOR VALUES ARE IN OHMS. K = 1000 
OHMS 
\ a CAPACITOR VALUES ARE IN uF UNLESS 
Ra39 OTHERWISE SPECIFIED 
R842 R849 
Ss 390 680 oe ees ALL VOLTAGES SHOWN ON SCHEMATIC 
caso R835 INHIBIT Ltn. ARRIMEA CUBED WITH AC INPUT OF 
0.047 28C828 TRE09 SOV; 4¢ 120 V 
INMIGIT ALL VOLTAGES SHOULD HOLO WITHIN 
25C628 834 A851 R116 20° 
001 120 oh 
C833 WAVEFORMS ARE TAKEN USING THE 
CHROMA AMP TEST TAPE IN PLAYBACK AND A VIDEO 
: GENERATOR IN RECORD 


I 2SC828 


ae, 
RB5S 
5600 


iE 
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+12V In 


Ground 


Sync Front Pulse 


Cae7 
180 


8122 
15K 


pest cee6 
O11 


15K L 
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(Chroma Inside) 


TRIS TRB16 TRE17 
SWITCHING SWITCHING INVERTER 
2SC828 


2SC828 2SC828 
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TRBI6 TRBI9 
DC AMP OC AMP 
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ww | L 
16V 


av 


SWITCHING 
2SC626 


45V 
ta 
AN236 


KILL P-COM 
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VCR-1 
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VCR-1 


VCR-1 


AUDIO CIRCUIT BOARD 


(Up To Serial No. 


AUDIO SCHEMATIC DIAGRAM 


8033FM001) 


(Up To Serial No. 8033FM001) 
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VCR-1 


PARTIAL CHROMA SCHEMATICS — USED IN EARLY VERSIONS 
(For Complete Schematic See Pages 5-55, 56, 57) 


TO TR814-B 
cae 1C805-1 
cess TO TP816 
0.027 
TO R843 
R841 TR810 R842 
ayy 2 HES INVERTER 390 
i 280828 
TOR 
TO R127 «924 BURST se 
INHIBIT 
R840 25C828 
10K 
TO TR816-B 
4 
TO J2-4 TO C888 L810 
ae MN5369N e S550 +10 1c808-1 
— 117 
5.2V = 3900 
ee (1) (2) (3) (4) (2700) 
= tL 1/59.667 BS) TP809 | 
11.7V 4.3V 4.2V | 
cali 1¢ 
R8114 C884 C885 
1MEG — 22P 01 
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PARTIAL SP/LP SCHEMATIC — USED IN EARLY VERSIONS 
(For Complete Schematic See Pages 5-39, 40) 


TO 1C802-10 


TR6402 TR6403_ TR6404 
2SC1684 2SC1684 2SC1684 
TO R6405 


x 6413 
3300 


R6412 33 


TO TP6406 
TO TR640I-C 


TO 06406 70 pesor, UO Resce & 


D6405 
TO 06401,2 
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VCR-1 


LUMINANCE SUB PROCESS SCHEMATIC DIAGRAM 
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(Up To Serial No. 8033FM001) 
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VCR-1 


Luminance SUB PROCESS CIRCUIT BOARD 


(Up To Serial No. 8033FM001) 
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Wee. & 


INTERCONI 


P. W. B—PRINTED WIRING BOARD 
V. HEAD—VIDEO HEAD 
P, G.—PULSE GENERATOR 


LP—LONG PLAY (4 HOUR MODE) 
SP—STANDARD PLAY (2 HOUR MODE) 


ACK—AUTOMATIC COLOR KILLER 


NL—NON-LINEAR 
V SYNC—VERTICAL SYNC 
E-E—ELECTRIC TO ELECTRIC 


V-V—VIDEO HEAD TO VIDEO HEAD 
FG—FREQUENCY GENERATOR 


CTL—CONTROL 
AE—AUDIO ERASE 


FE—FULL ERASE 

CAP M—CAPSTAN MOTOR 
CYL LOCK—CYLINDER LOCK 
DL—DELAYED 


REMOCON—REMOTE CONTROL VIDEO OUT piece 

(NL) 
GND 
P. SOLENO!D—PRESSURE ROLLER SOLENOID Ba eSUIA(Y) 


P. TR-POWER TRANSISTOR 


Pt, P2, P3—POSITION COILS (CYLINDER MOTOR) 


GND 


M1, M2, M3—MAIN COILS (CYLINDER MOTOR) 


VIDEO IN 
(NL) 


RE CONVERTER 
CONNECTION P. W. B. 


V. HEAD B (Y) 
{VJB 00224) 


RF OUT 


RF OUT 


PG (30Hz) IN 


GND V. HEAD B (X) 
+12V 
EXCEPT REC 
+12V 
GND 
CHROMA 
(630K) IN 
LP HIGH IN ACK IN 
wa ae 
goHiz PULSE REC +12V 
EMPHASIZED| FAW MODULATOR RECORD AND 
VIDEO IN HEAD AMP BOARD 
RF CONV GND VJB 0532 | 
VJB 0706 Reo ia 
iN our IN ouT 
DEMODULATOR BOARD 
VJB 0705 VIDEO out 
GND REGULATOR AND 
TRANSPORT UNLOADING (U) 
PRODUCT SAFETY NOTE BOARD PAPCCIACR 


SHADED COMPONENTS HAVE SPECIAL 
CHARACTERISTICS IMPORTANT TO 
SAFETY BEFORE REPLACING ANY OF 
THESE COMPONENTS SEAD CAREFULLY 
THE PRODUCT SAFETY NOTICE IN THIS 
SERVICE DATA DO NOT DEGRADE THE 
SAFETY OF THE SET THROUGH IM. 
PROPER SERVICING 


AUDIO OUT 


VJB 0662 


GND 


PINCH SOL 


LAMP OUT 


AEMOEON 
rT! 
RESISTOA VALUES ARE IN OHMS, K~1000 TIMER SW a) TARE UR 
oe -. | co | 
CAPACITOR VALUES ARE IN uF UNLESS AC 2 ) ravers 
OTHERWISE SPECIFIED TIMER BOARD Bey Ea MEMORY 
wut vourages suown on scxenanc © VJB 0660 GND | 3 LOADING END 
ARE MEASURED WITH AC INPUT OF Gwen! 2 REEL STOP 
, ; L 
Eh | Has | POR 
41N 


ALL VOLTAGES SHOULO HOLD Wi 
20%. 
WAVEFORMS ARE TAKEN USING THE 


TEST TAPE IN PLAYBACK AND A VIDEO 
GENERATOR IN RECORD. 


AC 3V 


TIMER ON 


LOADING END 
+12V 


TIMER SW ON 


DEW SENSOR 


+12V 


POWER OFF DEW LAMP 


POWER SUPPLY BOARD 
VJB 0155 


UNREG +12V 
UNREG +12V 


PAUSE (L) 


UNREG +12V 


STOP SOL 


GNO 


GND 


UNREG +18V 


FWD +12V 


GND 


UNREG +18V LOADING M+ 


FF REW +12V 


POWER ON LOADING M- 


UNREG +18V CAP M-ON 


TRACKING 
SHIFTER 


CYL LOCK 


UNREG +16V 


GND 


+12V 


+12V 


GND 


TR 6301 


SUPPLY PHOTO 
REGULATOR g 


STOPPAGE 


UNREG +12V 


® SOLENOID 
St 6302 


PLAY SWITCH _P61 

NO. 2 LEA 
sw 

ie $6306 UN 
Los 


TAF 


DIODES P.W.B. 


STOP 
(VJ800236) 


= MOTOR LOADIN 
| iG MOTOR 
suPpLY FCT WB CONNECTION P.W.B UNLOADING LOADING MICRO SWITCH CON 
CON re ION ; (VJB 00238) FINISH SW FINISH SW P.W.B (VJB00226) 
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BS 


P. W. B—PRINTED WIRING BOARD 

V. HEAD—VIDEO HEAD 

P. G.—PULSE GENERATOR 

LP—LONG PLAY (4 HOUR MODE) 
SP—STANDARD PLAY (2 HOUR MODE) 
ACK—AUTOMATIC COLOR KILLER 
NL—NON-LINEAR 

V SYNC—VERTICAL SYNC 
E-E—E€LECTRIC TO ELECTRIC 


V-V—VIDEO HEAD TO VIDEO HEAD 
FG—FREQUENCY GENERATOR 


es 
CTL—CONTROL peas pelea 
AE—AUDIO ERASE 
FE—FULL ERASE 
CAP M—CAPSTAN MOTOR 


CYL LOCK—CYLINDER LOCK 


DL—DELAYED 


REMOCON—REMOTE CONTROL VIDEO OUT 
NL 

P. TR—POWER TRANSISTOR aS 

P. SOLENOID—PRESSURE ROLLER SOLENOID 


Pt, P2, P3—POSITION COILS (CYLINDER MOTOR) 


GND 


M1, M2, M3—MAIN COILS (CYLINDER MOTOR) 


VIDEO IN 
(NL) 


GND 


A CONVERTER 
NECTION P. W. B. 
(VJB 00224) mete RF OUT 


PG (30Hz) IN 


+12V 


EXCEPT REC 
+12V 


GND 


LP HIGH IN 


+12V 
3OHz PULSE 


empxasizeo|l FMW MODULATO 
HEAD AMP BOA 
VJB 0532 


VIDEO IN 


RF CONV 
VJB 0706 


GND 


AUDIO IN 


DEMODULATOR BOARD 
VJB 0705 


VIDEO OUT 


GND 


REGULAT 
TRANSPC 
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SYMBOL STOCK DRAWING 


DRAWING 
No. NO. NO. DESCRIPTION NO. No. NO. DESCRIPTION 
TUNER ASSEMBLIES Circuit — TY demodulator 
UHF TUNER RF CONVERTER 
144001 +Tuner — UHF complete 
144002 7Circust -- RF converter 
01 144194 Diode 
D2 144195 Diode CHASSIS ASSEMBLY 
TRI 14 vA A — lator 
4327 Transistor — oscillato CAPACITORS 
144236 Cover C101 136675 047 uf 10% 600V film 
144247 Ball — steel C102 127801 01 uf GM SOV Z5U disc 
144230 Bracket C103 127801 01 uf GMV 50V Z5U disc 
144271 Gear — double C104 127801 01 uf GMV 50V 25U disc 
144229 Gear — idler C105 127801 01 uf GMV 50V Z25U disc 
144253 Pin — stop C106 144gg4 4700 uf 25V electrolytic 
144251 Screw —3x6mm C107 01 uf GMV 50V Z5U disc 
144227 Shaft — assembly fine tuning C108 O1 uf GMY 50V Z5U disc 
144228 Shaft — main tuning C109 O1 uf GMY 50V Z5u disc 
144245 Spring — cover C110 01 uf GMV SOV Z5u disc 
144249 Spring — detent Cit 4700 ul 25V electrolytic 
144254 Stop C201 4 33 uf 50V electrolytic 
144255 Stop C202 144560 33 uf SOV electrolytic 
144298 Washer C203 144561 820 pf 10° 50V Z25P disc 
144250 Washer — detent C204 144561 820 pt 10% 50V Z5P disc 
C205 144562 015 uf 10% SOV film 
VHF TUNER C206 139443 082 uf 10% SOV film 
144000 t¢Tuner — VHF complete C207 135359 6056 uf 10% SOV film 
C208 144560 33 uf SOV electrolytic 
D1 144328 Diode C209 144563 47 uf 16V electrolytic 
C210 133398 056 uf 10% 5OV film 
TR1 144325 Transistor -— RF amp C211 126821 0039 uf 10° 50V film 
TR2 144326 Transistor — mixer C212 144563 47 uf 16V electrolytic 
TR3 144327 Transistor — oscillator C213 132443 047 uf 10% SOV film 
C214 144561 820 pf 10% SOV Z5P disc 
L7 144331 Transformer — IF output C215 144561 820 pf 10% 50V Z5P disc 
C216 144563 47 uf 16V electrolytic 
144352 Bracket C217 133398 056 uf 10% 50V flim 
144379 Core — tuning C218 144576 68 uf SOV electrolytic 
144354 Cover — bottom C219 127801 01 uf GMY 50V Z5U disc 
144369 Cover — sub C220 134778 033 uf 10% 5OV film 8s 
144383 Filter — antenna C221 144563 47 ul 16V electrolytic 
144332 Gear — drive C222 165570 10 uf 16V electrolytic 
144370 Retainer — drum C223 134778 033 uf 10% 50V flim 
144353 Screw —3x6mm C224 165570 10 uf 16V electrolytic 
144007 Shaft — & rotor assembly C225 144561 820 pf 10% SOV Z5P disc 
144355 Slider — assembly C226 144560 33 uf SOV electrolytic 
144371 Spring — ground C227 144564 1 uf SOV electrolytic 
144367 Spring — slider C228 139040 0022 uf 10% 50V film 
144372 Washer C229 139040 0022 uf 10% SOV film 
C230 144561 820 pf 10% 50V Z5P disc 
C231 139040 .0022 uf 10% SOV film 
CIRCUIT BOARDS C232. «126795 018 uf 10% SOV film 
C233 144561 820 pf 10% 50V Z5P disc 
144168 Circuit — AFT lamp C234 165570 10 uf 16V electrolytic 
144167 Circuit — antenna selector C235 133398 .056 uf 10% SOV film 
144165 Circuit — audio C236 139445 27 uf 10% 50V film 
144296 Circuit — camera input selector C237 141426 220 uf 16V electrolytic 
144312 Circuit — capstan motor C238 144561 820 pf 10% SOV Z5P disc 
144042 Circuit — chrominance C239 144560 33 uf 50V electrolytic 
144095 Circuit — D. D. cylinder motor drive C240 105301 330 pf 10% S5O0V Z5P disc 
144174 Circuit — timer fuse C241 127801 .01 uf GMV 50V Z5U disc 
144081 Circuit — FM modulator record and C242 144565 100 uf 6V electrolytic 
head amp C243 165570 10 uf 16V etectrolytic 
144299 Circuit — interconnection a/c head C244 165570 10 uf 16V electrolytic 
144307 Circuit — leaf switch. $6304, S6305 C245 135048 022 uf 10% SOV film 
144313 Circuit —- light emiting diode. AC C246 165570 10 uf 16V electrolytic 
power-Dew C247 138923 1 uf SOV electrolytic 
144310 Circuit — loading motor C248 144563 47 uf 16V electrolytic (Early Pro- 
144135 Circuit — SP/LP select duction) 
144166 Circuit —SP/LP select sub C248 133560 100 uf 10V electrolytic (Late Pro- 
144032 Circuit — luminance duction) 
144300 Circuit — memory switch C249 144566 33 uf 16V electrolytic 
144291 Circuit — microphone jack C250 165570 10 uf 16V electrolytic 
144136 Circuit — power supply C301 139284 220 uf 6V electrolytic (Early Pro- 
144105 Circuit — rear jack connection duction only) 
144169 Circuit — reel sensor C302 125705 27 pf 10% 50V NPO disc (Early 
144106 Circuit — remote control jack Production only) 
144094 Circuit — servo C303 104135 680 pf 10% SOV Z5P disc (Early 
144082 Circuit — luminance sub process Production Only) 
144311 Circuit — supply photo transistor C304 141298 4,7 uf 25V electrolytic 
144306 Circuit — take-up photo transistor C305 144563 47 uf 16V electrolytic 
144134 Circuit — regulator and transport C306 127801 .01 uf GMV 50V Z5U disc 
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C307 144563 47 ul 16V electrolytic C393 144561 820 pf 10° SOV Z5P disc (Early 
308 139284 220 uf 6YV electrolytic Production) 
C303 144563 47 uf BV electrolytic C393 120832 1000 pf 10° 50V Z5P disc (Late 
C310 104135 680 pf 5% 50V N330 disc Production) 
C311 141298 47 uf 25V electrolytic C394 127801 01 uf GMV SOV Z5U dise 
C312 144586 1 uf SOV N-P electrolytic C395 144563 47 uf 16V electrolytic 
C313 144563 47 ul 16V electrolytic C396 127801 01 uf GMv SOV Z25U disc 
C314 165570 10 uf 16V electrolytic Cees 12700 yy Ae ge disc 
5 127601 1 uf GMV 50V Z5U dis 39) 14456) 3 ®e SOV NPO disc 
CSIe 165870 10 at ‘ay Descnae ey C399 127801 Dh ut GM a0y 25U digo 
C317——«141298 4.7 ul 25V electrolytic CIOs 902200 GEO DU OOV Zoho disc(Eany 
eas sie DIU GMM SU acou ise ca0y 112510 560 pf 10% SOV ZSP disc (Late 
C319 165570 10 ul 16V electrolytic Production) 
C320 125705 27 pf 10% SOV NPO disc cao2 139055 33 uf BV electrolytic 
321 105300 100 pf 10% 50V NPO disc 6403 165570 10 uf 16V electrolytic 
C322 133560 100 uf 10V electrolytic C404 165570 10 uf 16V electrolytic 
C323 102228 220 pf 10% SOV Z5P disc C405 134778 033 uf 10% SOV film 
C324 107323 270 pf 10% SOV Z5P disc C406 139441 O01 uf 10% SOV film 
C325 144587 47 uf 6V N-P electrolytic C407 165570 10 uf 16V electrolytic 
C326 144563 47 uf 16V electrolytic C408 144570 001 ul 10° SOV film 
C327 144567 82 pf 10% 50V NPO disc C409 144570 001 uf 10% 5OV film (Early Pro- 
C328 133560 100 uf 10V electrolytic duction Only) 
C329 125705 27 pf 10% SOV NPO disc C410 135359 0056 uf 10% 50V film 
C330 144588 15 uf SOV electrolytic C411 138923 1 uf SOV electrolytic 
C331 127801 01 uf GMV 50V Z5U disc C412 165570 10 ut 16V electrolytic 
C332 127801 01 uf GMV 50V Z5U disc C413 165570 10 uf 16V electrolytic 
C333 105310 390 pf 10% SOV Z5P disc C415 144571 0027 uf 10% SOV film 
C334 120832 1000 pf 10% 50V Z5P disc C416 165570 10 uf 16V electrolytic 
C335 127801 01 uf GMV 50V Z5U disc C417 144565 100 uf 6V electrolytic 
C336 144564 1 uf SOV electrolytic C418 165570 10 uf 16V electrolytic 
C337 107323 270 pf 10% SOV Z5P disc C419 139441 01 uf 10% SOV film 
C338 127156 68 pf 10% 50V NPO disc C420 165570 10 uf 16V electrolytic 
C339 138923 1 uf 50V electrolytic C421 165570 10 uf 16V electrolytic 
C341 144563 47 uf 16V electrolytic C422 169800 22 uf SOV electralytic 
C342 127801 01 uf GMV 50V Z5U disc C423 165570 10 uf 16V electrolytic 
C343 127801 01 uf GMV 50V Z5U disc C424 165570 10 uf 16V electrolytic 
C344 127801 .01 uf GMV SOV Z5U disc C425 105310 390 pf 10% SOV Z5P disc (Early 
C345 127801 01 uf GMV 50V Z5U disc Production Only} 
C346 105300 100 pf 10% SOV NPO disc C426 107323 270 pf 10% SO0V Z5E disc (Early 
C347 127801 01 uf GMV 50V Z5U disc Production Only) 
C348 105301 330 pf 10% SOV Z5P disc C427 141495 220 uf 16V electrolytic 
C349 134778 033 uf 10% SOV film C428 144563 47 uf 16V electrolytic 
C350 127801 01 uf GMV 50V Z25U disc C429 144563 47 ul 16V electrolytic 
C351 127801 01 uf GMV 50V Z5U disc C430 139441 01 uf 10% SOV film (Early Pro- 
C352 127801 01 uf GMV SOV Z5U disc duction) 
C353 144563 47 uf 16V electrolytic C430 139440 0047 uf 10% SOV film (Late Pro- 
C354 134778 033 uf 10% 50V film duction) 
C355 127156 68 pf 10% 50V NPO disc C431 139441 01 uf 10% 5OV film (Early Pro- 
C356 127801 01 uf GMV 50V Z5U disc duction Only) 
C357 127801 .01 uf GMV 50V Z5U disc C432 139441 01 uf 10% SOV film (Early Pro- 
C358 127801 .01 uf GMV 50V Z5U disc duction) 
C359 127801 .01 uf GMV 50V Z5U disc C432 139440 0047 uf 10% SOV film (Late Pro- 
C360 127801 .01 uf GMV S50V Z5U disc duction) 
C361 134778 033 uf 10% SOV film C433 139442 039 uf 10% SOV film (Early Pro- 
C362 144563 47 uf 16V electrolytic duction Only) 
C363 104135 680 pf 5% SOV N330 disc C434 144572 039 uf 10% 400V film (Early Pro- 
C364 107323 270 pf 10% 50V Z5P disc(Early duction) 
Production) C434 137809 0018 uf 10°% 400V film (Late Pro- 
C364 102230 470 pf 10% 50V Z5P disc (Late duction) 
Production) C435 144071 5 pf — 70 pf trimmer 
C365 109316 5 pf 10% 50V NPO disc (Early C436 165570 10 uf 16v electrolytic 
Production Only) C437 139440 0047 uf 10% SOV film 
C366 105300 100 pf 10% SOV NPO disc (Early C438 132853 18 uf 10% SOV film (Early Pro- 
Production) duction) 
C366 144655 120 pf 10% 50V NPO disc (Late C438 144659 22 uf 10% SOV film (Late Produc- 
Production) tion) 
C367 135155 47 pf 5% 50V N750 disc C439 139441 .01 uf 10% 50V film (Early Pro- 
C368 105310 390 pf 10% 50V Z5P disc duction Only) 
C369 144568 33 pf 10% 50V NPO disc C440 136342 .15 uf 10% 50V film 
C370 144563 47 uf 6V electrolytic C441 139441 1000 pf 10% 50V disc (Late Pro- 
C374 144563 47 uf 16V electrolytic duction Only) 
C375 138923 1 uf 50V electrolytic C442 144588 .15 uf electrolytic (Late Produc- 
C376 165570 10 uf 16V electrolytic tion Only) 
C377 144563 47 uf 16V electrolytic C501 144573 47 pf 5% 50V N750 disc 
C378 144569 3.3 uf 16V N-P electrolytic C502 144573 47 pt 5% SOV N750 disc 
C379 144563 47 uf BV electrolytic C503 127801 .01 uf GMV 50V Z5U disc 
C380 105300 100 pf 10% 50V NPO disc C504 165570 10 uf 16V electrolytic 
C381 144564 .1 uf 50V electrolytic C506 165570 10 uf 16V electrolytic 
C382 144563 47 uf 6V electrolytic C507 127801 .01 uf GMV 50V Z5U disc 
C383 141298 4.7 uf 25V electrolytic C508 127801 01 uf GMV 50V Z5U disc 
C384 144584 4.7 uf 16V N-P electrolytic C509 105301 330 pf 10% 50V Z5P disc 
C385 165570 10 uf 16V electrolytic C510 127156 68 pf 10% 50V NPO disc 
C386 120832 1000 pf 10% SOV Z25P disc C511 127801 .01 uf GMV 50V Z5U disc 
C388 102230 470 pf 10% 50V Z5P disc C512 134778 .033 uf 10% 50V film 
C389 105300 100 pf 10% 50V NPO disc C513 144570 .001 uf 10% 50V film 
C392 129357 1000 uf 10V electrolytic C514 144563 47 uf 16V electrolytic 
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C515 134778 uf 10% 50V film C710 144566 43 uf 25V electrolytic (Late Pro- 
C516 134778 3. uf 10% 50V film duction) 
C517 144568 3 pf 10% SOV NPO disc C7i1 124707 56 pf 10% 50V Z5P disc 
C518 144574 4 pt 10% 50V NPO disc C712 127801 01 uf GMYV 50V Z5U disc 
C519 133060 5 pf 10% 50V NPO disc C713 127801 Ol uf GMV 50V Z25U disc 
C520 165570 10 uf 16V electrolytic C714 144074 5 pf — 40 pf trimmer 
C521 134778 033 uf 10% SOV film C715 103582 150 pf 10% 50V N150 disc (Early 
C522 134778 033 uf 10% SOV fiim Production) 
C523 139444 1 uf 10% 50V film C715 127155 120 pt 10% 50V N150 disc (Late 
C524 139444 1 uf 10% SOV film Production) 
C525 134778 033 uf 10% 50V film C716 144577 33 pf 10% SOV N220 disc 
C526 144563 47 uf 16V electrolytic Cri7 127801 01 uf GMV 50V Z5U disc 
C527 134778 033 uf 10% SOV film C718 127801 01 uf GMV 50V Z5U disc 
C528 127801 01 uf GMV S50V Z5U disc C719 104915 22 pf 10° 50V N220 disc 
C530 144073 5 pf — -50 pf trimmer C720 127801 .01 uf GMV 50V Z5U disc 
C531 127801 01 uf GMV 50V Z5U disc C721 144563 47 uf 16V electrolytic 
C532 165570 10 uf 16V electrolytic C722 127801 01 uf GMV 50V Z5U disc 
C533 104915 22 pf 10% 50V NPO disc C723 119404 10 pf 5% SOV Z5P disc 
C534 105299 150 pf 10% 50V NPO disc C724 133060 5 pf +.25 p{50V Z5P disc 
C535 127801 01 uf GMV 50V Z5U disc C725 133560 100 uf 16V electrolytic 
C536 127801 01 uf GMV 50V Z5U disc C726 129960 82 pf 10% 50V N150 disc 
C537 165570 10 uf 16V electrolytic C727 138914 10 uf 16V tantalum 
C538 127801 01 uf GMV 50V Z5U disc C728 127801 01 uf GMV 50V Z5U disc 
C539 144563 47 uf 16V electrolytic C729 165570 10 uf 16V electrolytic 
C540 144563 47 uf 16V electrolytic C730 144567 82 pf 10% 5OV Z5P disc 
C541 127155 120 pf 10% SOV NPO disc C731 144568 33 pf 10°% SOV Z5P disc 
C542 134778 033 uf 10% 50V film C732 129357 1000 uf 10V electrolytic 
C543 127801 01 uf GMV 50V Z5U disc C733 133398 056 uf 10% SOV film 
C545 144073 5 pf —50 pf trimmer C734 119402 3 pf +.25 pf50V Z5P disc 
C546 127801 01 uf GMV 50V Z5U disc C735 119404 10 pf 5% 50V Z5P disc 
C547 105299 150 pf 10% SOV NPO disc C736 78262 7 pf 10% SOV NPO disc 
C548 127801 01 uf GMV 50V Z5U disc C737 129960 82 pf 10% SOV N220 disc 
C549 127801 01 uf GMV 50V Z5U disc C738 132443 .047 uf 10% SOV film 
C550 165570 10 uf 16V electrolytic C739 141495 220 ut 16V electrolytic 
C551 165570 10 uf 16V electrolytic C740 144562 015 uf 10% SOV film 
C552 127801 01 uf GMV 50V Z5U disc C741 124707 56 pf 10% SOV Z5P disc 
C553 127369 10 pf 10% 50V NPO disc C742 139441 01 uf 10% SOV film 
C554 135359 0056 uf 10% SOV film C743 138923 1 uf 50V electrolytic 
C555 127801 .01 uf GMV 50V Z5U disc C744 130196 2 pf +.25 pf 50V Z5P disc 
C556 144563 47 uf 16V electrolytic C745 127801 .01 uf GMV 50V Z5U disc 
C557 165570 10 uf 16v electrolytic C746 127801 01 uf GMV 50V Z5U disc 
C558 144575 47 uf 16V N-P electrolytic C747 133398 056 uf 10% 50V film 
C559 133060 6 pf 10% 50V NPO disc (Early C748 144577 33 pf 10% SOV N220 disc 
Production) C749 133060 5 pf +.25 pf 50V Z5P disc 
cs§59 144573 47 p{ 5% SOV N750 disc (Late C750 127801 01 uf GMV 50V Z25U disc 
Production) C751 127801 .01 uf GMV 50V Z5U disc 
C560 235924 47 uf 10V electrolytic C752 107745 56 pf 10% 50V N150 disc 
C561 107323 270 pf-5% 50V N330 disc C754 77252 1000 pf GMV 50V Z25U disc 
C562 105310 390 pf 5% SOV N330 disc C755 77252 1000 pf GMV S50V 25U disc 
C563 424707 56 pf 10% SOV NPO disc C756 127801 01 uf GMV SOV Z5U disc 
C564 132443 .047 uf 10% 50V film C753 134436 1 pf 10% SOV NPO disc 
C565 138923 1 uf 50V electrolytic C757 127801 .01 uf GMV 50V Z5U disc 
C566 127801 .01 uf GMV 50V Z5U disc C758 127801 .01 uf GMV 50V Z5u disc 
C567 144563 47 uf 16V electrolytic C759 109316 15 pf 10% 50V Z5P disc 
C568 105310 390 pf 5% SOV N330 disc C761 144563 47 uf 16V electrolytic 
C569 102228 220 pf 5% 50V N330 disc C762 136342 15 uf 10% SOV film 
C570 165570 10 uf 16V electrolytic C763 141298 4.7 uf 25V electrolytic 
C601 127801 01 uf GMV 50V Z5U disc C764 77252 1000 pf GMV 50V Z5U disc 
C602 127801 01 uf GMV 50V Z5U disc C765 141495 220 uf 16V electrolytic 
C603 165570 10 uf 16V electrolytic C766 139444 1 uf 10% SOV film (Late Produc- 
C604 141298 4.7 uf 25V electrolytic tion Only) 
C605 141298 47 uf 25V electrolytic C767 139199 100 pf 10% SOV Z5P disc (Late 
C606 141426 220 uf 16V electrolytic Production Only) 
C607 138923 1 uf SOV electrolytic C801 138923 1 ul 50V electrolytic 
C608 165570 10 uf 16V electrolytic C802 126919 .47 uf 50V electrolytic 
C609 144588 15 uf 50V electrolytic C803 127801 .01 uf GMV 50V Z25U disc 
C610 144563 47 uf 16V electrolytic C804 127801 .01 uf GMV 50V Z5U disc 
C611 144576 68 uf 50V electrolytic C805 127801 .01 uf GMV 50V Z5u disc 
C612 144563 47 uf 25V electrolytic C806 138923 1 uf SOV electrolytic 
C613 107323 270 pf 10% 50V Z5P disc C807 144573 47 pf 5% SOV N750 disc 
C614 133560 100 uf 16V electrolytic C808 144584 4.7 uf 16V N-P electrolytic 
C615 165570 10 uf 25V electrolytic C809 165570 10 uf 16V electrolytic 
C616 165570 10 uf 25V electrolytic C810 127801 .01 uf GMV 50V Z5U disc 
C617 144560 33 uf SOV electrolytic C811 144573 47 pf 5% SOV N750 disc 
C618 141426 220 uf 16V electrolytic C812 127801 .01 uf GMV 50V Z5U disc 
C619 107323 270 pf 10% SOV Z5P disc C813 127801 .01 uf GMV 50V Z5U disc 
C621 141298 4.7 uf 25V electrolytic C814 125705 27 pf 10% 50V NPO disc 
C701 127369 10 pf 5% SOV NPO disc C815 127801 01 uf GMV 50V Z25U disc 
C702 127369 10 pf 5% 50V NPO disc C816 165570 10 uf 16V electrolytic 
C703 104915 22 pf 10% SOV N150 disc C817 138923 1 uf 50V electrolytic 
C704 104224 68 pf 10% 50V N150 disc C818 104135 680 pf 10% 50V Z5P disc 
C705 105310 390 pf 10% 50V Z5P disc C819 138923 1 uf 50V electrolytic 
C706 124707 56 pf 10% 50V NPO disc C820 144584 4.7 uf 16V N-P electrolytic (Early 
C707 127801 01 uf GMV SOV Z5U disc Production) 
C708 127801 .01 uf GMV 50V Z5U disc C820 134778 033 uf 10% 50V film (Late Pro- 
709 127801 .01 uf GMV 50V Z5U disc duction) 
C710 138702 3.3 uf 16V electrolytic (Early Pro- C821 127801 .01 uf GMV 50V Z5U disc 
duction) C822 127801 .01 uf GMV SOV Z25U disc 
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C823 165570 10 uf 16V electrolytic C2102 144564 strolytic 

CB24 120832 1000 pf 10°s SOV Z5P disc (Early C2103 138923 troiytic 
Production Only) C2104 144564 50V electralytic 

C825 127801 01 ul GMY SOV Z5U disc C2105 139379 22ufSOVv 

C826 10313 18 pf 10° 50V NPO disc C2106 144564 

C827 102562 180 pf 10°%> SOV Z5P disc C2107 144564 

C828 127801 01 uf GMV 50V Z5U disc C2108 126343 

C829 165570 10 uf 16V electrolytic 

C830 132443 047 uf 10% 5O0V film C2108 139444 

C831 165570 10 uf 16V electrolytic 

C833 134778 033 uf 10% 50V film C2110 144562 

C834 127801 01 uf GMV 50V Z5U disc C2111 134778 

C836 165570 10 uf 16V electrolytic C2112 144560 sctrolylic (Early Pro- 

C837 124707 56 pf 10% SOV NPO disc duction} 

C838 105310 390 pf 10% S50V Z5P disc C2112 169800 22 ul SOV electrolytic (Late Pro- 

C839 105310 390 pf 10% 50V Z5P disc duction) 

C840 144563 47 uf 16V electrolytic G2t13. 144560 33 uf SOV electrolytic (Early Pro- 

C841 144563, 47 ul BV electrolytic duction) 

C842 144578 0015 uf 10% SOV film C2113 126919 47 uf SOV electrolytic (Late Pro 

C843 139441 01 uf 10% SOV filrn duction) 

C844 144072 2.5 pf — 20 pf trimmer C2114 144560 33 uf SOV electrolytic 

CB45 112510 560 pf 10° 50V Z5P disc (Early C2115 135048 022 uf 10° SOV flim (Early Pro- 
Production) duction) 

C845 105301 330 pf 10% 50V Z5P disc (Late C2115 144570 001 uf 10°> SOV film (Late Pro- 
Production) duction} 

C846 127369 10 pf 10% 50V NPO disc C2116 165570 10 uf 16V electrolytic 

C847 105300 100 pf 10% SOV NPO disc C2117 144564 1 uf SOV electrolytic 

C848 127801 01 ui GMV 50V Z5U disc C2118 141298 47 uf 25¥ electrolytic 

C849 112510 560 pf 10% SOV Z5P disc C2119 141298 47 uf 25V electrolytic 

C850 102228 220 pf 10% SOV Z5P disc C2120 141298 47 uf 25V electrolytic 

C851 138923 1 uf SOV electrolytic C2121 139441 01 uf 10° SOV film 

C852 141298 4.7 uf 25V electrolytic C2122 126919 47 uf SOV electrolytic 

C853 107323 270 pf 10% SOV Z5P disc C2123 135359 0056 ut 10° SOV film 

C854 127801 01 uf GMV 50V Z5U disc C2124 165570 10 uf 16V electrolytic 

C855 105300 100 pf 5% 50V N75 disc C2125 144563 47 uf 16V electrolytic 

C856 105300 100 pf 10% 50V NPO disc C2126 144563 47 uf 16V electrolytic 

C857 165570 10 uf 16V electrolytic C2127 102230 470 pf 10°. 50V Z5P disc 

C858 127801 01 uf GMV SOV Z5U disc C3100 104135 680 pf 10°s SOV Z5P disc 

C859 165570 10 uf 16V electrolytic C3101 127801 01 uf GMV S0V Z5U disc 

C860 138911 10 uf 16V tantalum (Early Produc- C3102 165570 10 uf 16V electrolytic 
tion Only) C3103 144567 82 pf 10°. SOV NPO disc 

C861 105299 150 pf 10% 50V NPO disc C3104 127801 01 uf GMV 50V Z5U disc 

C862 102230 470 pf 10% 50V Z5P disc C3105 127801 01 uf GMY S50V Z5U disc 

C863 137784 39 pf 10% SOV NPO disc C3106 144567 82 pf 10° SOV NPO disc (Early 

C864 127801 .01 uf GMV 50V Z5U disc Production Only) 

C865 127801 01 uf GMV SOV 2Z5U disc C3107 127801 01 uf GMY 50V Z5U disc 

C866 144563 47 ul BV electrolytic C3108 127801 O01 uf GMV 50V Z5U disc 

C867 144563 47 ul BV electrolytic C3109 138923 1 uf SOV electrolytic 

C868 144563 47 uf 16V electrolytic C3110 165570 10 ul 16V electrolytic 

C869 139444 1 uf 10% SOV film C3111 165570 10 uf 16V electrolytic 

C870 139040 0022 uf 10% SOV film C3112 165570 10 uf 16V electrolytic 

C871 127801 01 uf GMV 50V Z5U disc C3113 165570 10 uf 16V electrolytic 

C872 127801 01 uf GMV 50V Z5U disc C3115 133560 100 uf 10V electrolytic 

C873 165570 10 uf 16V electrolytic C3116 103582 150 pf 10° SOV Z5P disc 

C874 127801 01 uf GMV 50V Z5U disc C3118 105310 390 pf 10° SOV Z5P disc 

C875 105300 100 pf 10% 50V NPO disc C3120 144563 47 uf 16V electrolytic (Early Pro- 

C876 133556 39 pf 5° 50V N750 disc (Early duction Only) 
Production) C3127 105300 100 pf 10°% S0V NPO disc 

C876 144568 33 pf 5% 50V N750 disc (Late C3201 105310 390 pf 10°> 50V Z5P disc 
Production) C3202 144579 100 uf 6V N-P electrolytic 

C877 135155 47 pf 5% 50V N750 disc C3203 103582 150 pf 10% 50V Z5P disc 

C878 109316 15 pf 5% 50V N750 disc C3204 139284 220 ul 6V electrolytic 

C879 165570 10 uf 16V electrolytic C3205 105301 330 pf 5% SOV N330 disc 

C880 144564 1 uf SOV electrolytic C3206 127369 10 pf 10°. 50V NPO disc 

C881 141298 47 uf 25V electrolytic C3207 105310 390 pi 5° SOV N330 disc 

C882 139040 0022 uf 10% 50V film C3209 102230 470 pf 5% 50V N330 disc (Early 

C883 165570 10 uf 16V electrolytic (Early pro- Production Only) 
duction) C3210 144580 200 pf 5°> 50V N330 disc (Early 

C883 127801 01 uf GMV 50V Z5U disc (Late Production Only) 
production) C3211 165570 10 uf 16¥V electrolytic 

C884 102228 220 pf 10% SOV Z5P disc (Early C3212 102228 220 pf 10% 50V Z5P disc 
production) C3213 165570 10 uf 16V electrolytic 

C8384 104915 22 pf 10% 50V N220 disc (Late C3214 127156 68 pf 10% 50V NPO disc (Late 
production) Production Only) 

C885 127801 01 uf GMV 50V Z5U disc C3215 165570 10 uf 16V electrolytic 

C886 127801 01 uf GMV SOV Z5U disc C6303 134778 .033 uf 10% 5O0V film 

C887 127156 68 pf 10% 50V NPO disc C6304 134778 033 uf 10% 50V film 

C8ss 126343 027 uf 10% SOV film (Early Pro- C6401 144564 1 uf 50V eletrolytic 
duction Only) C6404 138923 1 uf 50V electrolytic 

C889 127801 01 uf GMV SOV Z5u disc 6405 144561 820 pf 10% SOV Z5P disc 

C890 127369 10 pf 10% 50V NPO disc (Late C6406 138923 1 uf 50V electrolytic 
Production Only) C6407 144561 820 pf 10% 50V Z5P disc 

C891 144639 033 uf 10% 50V film (Late Pro- C6408 144588 15 uf SOV electrolytic 
duction Only) C6409 127801 01 uf GMV 50V Z5U disc 

cs92 127801 .01 uf GMV SOV Z5U disc (Late C6410 127801 01 uf GMV 50V Z5U disc 
Production Only) C6412 165570 10 uf 16V electrolytic 

C2101 139444 -1 uf 10% 50V film C6413 165570 10 uf 16V electrolytic 
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DRAWING 


SYMBOL STOCK — DRAWING SYMBOL STOCK 
NO. No. NO. DESCRIPTION NO. NO. NO. DESCRIPTION 
C6414 165570 10 uf 16V electrolytic 0628 (Early Production Only) 
C6415 165570 10 ul 16V electrolytic Ds29 
C6416 127801 01 uf GMV SOV Z5U disc D630 * 
C6417 144563 47 ul 16Y electroiytic 0631 
DS32 
DIODES 0633 
0101 144051 * D634 
0102 144050 * 0635 
0103 4144050 * D636 
0104 144050 ve 0537 144561 
D105 144050 * D638 144561 
D106 144050 * D639 144056 * Zener 
D107 144052 ra D540 144581 
D108 144052 * D641 144581 
D202 144585 0642 144581 
0203 144581 D643, 144581 
0204 144581 0644 144581 
0205 144057 0645 144056 * Zener 
0206 144581 0646 144581 
D207 144581 D647 144581 
D208 144057 0648 144581 
0209 144581 D649 144581 
0210 144581 0701 144054 
0212 144581 0702 144054 
0213 144056 Zener 0703 144054 
0214 144581 D704 144054 
D215 144581 0705 144054 
D216 144581 0706 144054 
D217 144057 D707 144055 
D218 144581 D708 144055 
D219 144581 0801 144581 
D220 144581 0802 144581 
D221 144056 Zener 0803 144585 
0301 144581 0804 144581 
0302 144581 0805 144581 
0303 144581 D806 144581 
0304 144581 0807 144581 
D305 143162 0808 144581 
D306 143162 0809 144581 
D307 144581 0810 144581 
D308 144581 0811 144581 
D309 144581 (Early Production Only) 02101 144581 
D310 144581 02102 144581 
0401 144581 02103 144581 
0402 144581 02104 144581 
0403 144581 03201 143162 
Da04 144581 03202 143162 
D405 144581 D3203 143162 (Early Production Only) 
D406 144581 03204 143162 (Early Production Only) 
D501 144581 06301 144058 Light emiting 
D502 144581 06302 144059 Light emiting 
DSO3 144053 06303 144060 Light emiting 
D505 144581 06304 144025 Reel sensor 
D506 144581 06401 144581 
D507 143162 06402 144581 
0508 143162 06403 144581 
0509 143162 06404 144581 
0510 143162 06405 144581 
0511 143162 06406 144581 
0512 143162 06407 144581 
0601 144581 06408 144581 
0602 144581 06409 144581 
0603 144581 06410 144581 
0604 144581 06411 144581 
D605 144581 06412 144581 
D606 144581 06413 144581 
0607 144581 06414 144581 
0608 144581 06415 144581 
D609 144581 D6416 144581 
D610 144581 06417 144581 
0611 144581 06418 144581 
D612 144581 D6419 144581 
D613 144581 06420 144581 
0614 144052 06421 144581 
D615 144052 06422 144581 
D616 144581 
D617 144581 DL301 144190 Delay line 
D618 144581 OL801 144191 Delay line 
pels pee F101 144188 + Fuse 
F102 144187 * Fuse 
Beat Asoo F103 144187 Gee 
* Fuse 
622 1Aa581 F104 14418 
0623 4144581 9 * Fuse 
pes ee CERAMIC FILTERS 
625 1 FL301 144176 Filter — ceramic 
D626 144581 FL302 144178 ilter — i i 
De27 144581 Aue ceramic (Early Production 
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SYMBOL STOCK DRAWING SYMBOL STOCK DRAWING 
NO. NO. NO. DESCRIPTION NO. NO. NO. DESCRIPTION 
FL303 144179 Filter —- ceramic L505 144120 
FL304 144177 Filter — ceramic L506 444123 
FL305 144181 Filter — ceramic L507 144121 
FL306 144175 Filter — ceramic L508 144123 
FL307 144180 Filter — ceramic L503 144113 
FL308 144170 Filter — ceramic L511 144113 
FL701 144171 Filter —- ceramic L513 144162 Audio trap 
FL801 144170 Filter — ceramic L514 144123 
FL802 144172 Filter — ceramic (Early production) L515 144123 
FL802 144611 Filter — ceramic (Late production) L516 144123 
FL803 144173 Filter -— ceramic (Early production) bea, 144116 
FL803 144611 Filter — ceramic (Late production) L518 144123 
L519 144116 
INTEGRATED CIRCUITS L701 144130 
10201 144017 SevoL SI L702 144138 
1202 144023 Tracking pulse processor L703 144133 
1C203 144019 CTL pulse processor L704 144131 
1C301 144013 Luminance processor L705 144138 
1C302 144016 0.0 C. pulse processo L706 144117 
1C303 144008 FM video processor L707 144132 
1C304 144014 E/E processor L708 144132 
1c401 144012 Audio processor L709 144133 
1501 144009 Video head A processor L710 144137 
C502 144009 Video head 8 processor u74 144116 
(C701 144027 Video/AGC L712 144138 
(C702 144026 Audio processor L713 144131 
1C801 144015 Chroma processor 714 144138 
1C802 144018 ChromaL.S.| L715 144131 
1C803. «144024 Sync processor L716 144110 
C804 144011 3.58MHz/APC/killer proc. Lai? 144133 
1C805 144612 60 Hz reference proc. AN6342 — L801 144123 
Late Production L802 144121 
1C805 144010 60 Hz reference proc. MN5369N 1804 144119 
— Early Production L803 144117 
C2101 144022 FG pulse regulator L805 144129 
(C2102 144020 D.D. motor drive S.1. L806 144123 
16401 144023 Integrated SP/LP Ctl pulse proc. 807 144123 
1C6402 144022 Integrated regulator L808 144109 
C6403 144021 Integrated SP/LP FG pulse proc L809 144116 
L810 144123 (Early Production Only) 
J6301 144341 Connector — remote L811 144123 
J6302 144241 Connector — rca jack L812 144114 
J6303 144338 Connector — microphone L814 144121 
J6305 144318 Connector — RF converter inter- 13201 144123 
connect 3202 144121 (Late Production Only) 
COILS CONNECTORS 
L101 144139 144343 3 pin P28, P29. P32, P36, P41. 
L201 144127 144347 P54, P62 mies . 
(04 pte 3 pin P604, P606, P60. P08, 
L302 144110 P613, P614. P620 
L303 144119 144344 5 pin P23, P25, P27, P35, P37. 
[304 Pee P38, P42, P52, P55, Pal, P602. 
£305 Teer P609, P611, P617, P618, P702, 
L306 144115 P703 
(a0? ane 144346 10 pin P11, P21, P22, P24. P26, 
L308 144111 P31, P33, P34, P39, P43. P51, P53, 
L309 144123 P62, P63, P64, P65, P619 
L310 144123 144348 10 pin P601, P603, P612 
L311 144118 
1312 144121 PL6301 144604 Lamp — sensor 
L313 144141 
lata rtey ae RESISTORS 
L315 144114 Hes 144080 Control record shifter 
L316 144124 13 144079 Control PG shifter 
L317 144119 pete 144079 Control capstan motor free-run 
L318 144114 aeie 144079 Control PG shifter 
L319 144123 ae oe Control cylinder motos free-run 
144114 Control tracking fix 
L321 144123 (Early Rroduction Only) en 144083 Control ene response 
L322 144123 Bas 144077 Control playback NL level 
L323 144123 Rae 144089 Control PB equalizer 
L324 144123 ae 144085 Control PB gain 
1327 144114 Base 144096 33 ohm 5% 1W film 
ses 144123, ne Vemee Control FM modulator balance 
14412 , 
L402 144112 Ree poets Control middie A 
144125 Early P t Control Q-B 
L404 «144164 (ean eroadeneHont) BpeB erates Contro! middle 8 
L405 144128 BS 5 144089 Control mixer (head balance) 
L406 144126 bee 144088 Controt half FH 
L501 144141 02 144078 Control supply sensor 
L502 144141 1608 144078 Control takeup sensor 
L503 144141 R624 144097 330 ohm 5% 1W film 
L504 144122 Bee mame ced 30 ohm 5% 1W film 
631 144103 * 2.20hm5% 1W film 


eee 


7-6 


REPLACEMENT PARTS 


(continued) 


VCR-1 


PRODUCT SAFETY NOTE~ Components marked with a (*) have special characteristics important to safety Before replacing any of these components read 
car lly the PRODUCT SAFETY NOTICE on page 2 of this Service Data, Don { degrade the safety of the set tnrough improper servicing 


SYMBOL 


R3167 
R3169 
R3170 
R3171 


R5100 
R6301 
R6417 
R6429 
R8107 
R8118 
R8119 
R8120 


$201 
$401 
$60! 
$602 
$603 
S604 
$6302 
$6303 
$6304 
$6305 
$6306 
$6307 
$6308 
$6309 
$6312 
$6312 


T301 
T302 
1303 
T304 
T306 
T307 
T308 
T401 
T501 
T701 
T702 
T703 
T704 
1705 
T706 
T707 
T708 
T709 
7710 
711 
T801 
T802 
T803 
T804 
T805 
73201 
T6301 
T6302 


TR201 


STOCK 
NO. 


144099 
144098 
144097 
144077 
144087 
144087 
144089 
v144104 
144089 
144088 
144089 
144084 


144089 
144096 
144089 
v144102 
144088 
144084 
144084 
144077 
144085 
144085 
144088 
144083 
144089 
144088 


144088 
144086 
144079 
144078 
144079 
144088 
144079 
144083 


144066 
144067 
144068 
144068 
144068 
144068 
144070 
144091 
144068 
144068 
144069 
144090 


144092 
144064 
144065 


144143 
144142 
144143 
144144 
144143 
144140 
144145 
144163 
144610 
144152 
144161 
144158 
144160 
144153 
144151 
144155 
144156 
144154 
144157 
144159 
144149 
144147 
144148 
144146 
144146 
144140 
144107 
144108 


144044 


SYMBOL STOCK DRAWING 
DESCRIPTION NO. NO. NO. DESCRIPTION 
62 onmM 5°%o 2W film Butler 
1k ohm 5% 1W film Sampling gate 
330 om $°o 1W film Bulle 
Control i2V 2 uiter 
Control adjacent sound reject Tes Motor drive 
Control sound reject ree aA ei 
Control RF AGC 100 Motor dive 
390nm 1% T/2W fitm TR210 Switching 
Control audio level TR211 Pulse amp 
Control AFC level TR212 Ctl pulse amp 
Control chroma record level TR213 rter 
Control chroma modulator bal- TR214 ching 
ance TR215 Switching 
Control mix (comb. filter) TR216 Mute switch 
33 ohm 5% IW tlm TR217 Switching 
Control osc level TR218 switch 
82 0hm 52> 1W fim TR219 tching 
Control deviation Ue 
Control white clip TR303 Syieng 
I 303 Ww ing 
Control dark clip TR304 White clip 
Sync tip frequency TR305 Dark clip (Early Production) 
Control limiter balance TR305 Dark clip (Late Production) 
Control demodulator balance TR306 inverte 
Control playback video level TR207 2us pulse amp 
Control E-E video level TR308 C. pulse amp 
Control playback chroma level TR309 Fm amp 
Control Y-C timing (Early Pro- TR310 Buffer 
duction Only) TR311 Fmamp 
Control Ni level TR312 Buffer 
Control tracking TR314 Video amp 
Control SP/LP detect shilter TR315 Video amp 
Control LP capstan free run TR316 yideg amp 
Control 2S pulse uae Sa er 
Control 2.517 MHz AFC : witching 
Control} color killer TR319 Switching 
1 TR320 Buffer 
Control 3.58 MHz APC TR321 Switching 
TR322 Video amp 
SWITCHES TR323 Chroma amp 
Slide. Play/Record TR324 144035 Burst amp 
lide: Fay hecard TR325 144035 Burst gate 
Leaf. F.Fwd TR326 44035 Switching 
Leaf. Play TR327 144035 FM amp 
Leaf, Rewind TR328 144035 Buffer 
Leaf. Pause TR329 144030 Sync front pulse amp 
AC power TR330 144035 Switching 
Tuner/Camera TR401 144043 Muting 
Leaf. unloading finish TR402 144043 Switching 
Leaf. loading finish TR403 144182 Bias oscillator (Early Production) 
Play switch No. 2 TR403 741856 Bias oscillator {Late Production} 
Memory counter TR404 144182 Bias oscillator (Early Production) 
Part of circuit board 144300 TR404 741856 Bias oscillator (Late Production) 
SP/LP select TRSO5 144039 Switch (4 hr. rec.) (Early Produc- 
AFT tion) 
TV/VCR TR405 144053 Switch (4 hr. rec ) (Late Produc- 
tion} 
TRANSFORMERS TRA06 =—s-:144043 Switch (4 hr. P.B.) 
(Early Production Only) TRS01 144049 FM demodulator 
3.58 MHz trap TR502 144049 FM demodulator 
TR503 144035 FM amp 
TR504 144035 Bulfer 
TR505 144035 Switching 
TR506 144035 Switching 
3.58 MHz 8.P.F. adjust TRSO7 144582 Record amp 
P TRS 144035 Record amp 
Bias oscillator Uae Iiose Record ane 
5 4 ecord am, 
41.25 MHz trap teers 144038 Switching e 
IF input TR513-144039 Switching 
Ist video IF TR514. --144039 Switching 
2nd video IF primary TR515 144039 Switching 
2nd video IF secondary TR516 144582 P.B. amp 
3rd video IF TR517 144049 Switching 
3rd video IF TRS18 144582 P.B. amp 
4.5 MHz trap TR519 144049 Switching 
Sound IF TR520 144035 Switching 
AFT primary TRS521 144582 Buffer 
AFT secondary TR522 144582 Buffer 
TR523 144035 Inverter 
TRS23 144030 Switch pulse amp 
TR525 144030 Switch pulse amp 
TR526 144035 Video amp 
TR527 144035 Video amp 
TR528 144035 Buffer 
TR529 144035 Switching 
Power TR530 144030 Switching 
es TRO) 144040 Supply sensor 
us 
TRANSISTORS TR602 144043 Supply sensor 
Buffer TR603 144040 Take up sensor 
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SYMBOL STOCK DRAWING SYMBOL STOCK ORAWING 
NO. NO. NO. DESCRIPTION NO. NO. NO. DESCRIPTION 
TR6E04 144043 Take up sensor TR6301 144046 *  12V Regulator 
TR605 144039 Motor drive TR6302 144028 Supply photo sensor 
TR606 144045 Motor drive TR6303 144028 Take up photo sensor 
TR607 144033 Motor drive TR6E401 144043 Inverter 
TR608 144033 Motor drive TR6402 144043 SP/LP switching 
TR6O9 144045 Motor drive TRE403. =: 144043 SP/LP switching 
TR610 144039 Motor drive TR6404 144043 Inverter 
TR611 144043, Motor drive TR6405 144043 SP/LP switching 
TR612 144043 Switching TR6406 = 144043 SP/LP switching 
TR613 144034 Stop solenoid drive TR6E409 144043 SP/LP muting 
TR6E14 144043 Stop solenoid drive TR6410 144043 Inverter 
TR615 144043 Stop solenoid drive TR6E411 144043 Inverter 
TR616 144045 Stop solenoid drive TR6412 144043 Inverter 
TR617 144041 Stop solenoid drive 
TR618 144043 Normal/pause switching Y701 144062 Crystal 
TR619 144043 Normal/pause switching Y702 144061 Crystal 
TR620 144039 Pressure roller solenoid drive Y703 144063 Crystal 
TR621 144129 Pressure roller solenoid drive Y801 144003 Crystal 
TR622 144041 Pressure roller solenoid drive Y802 144003 Crystal 
TR623 144039 Dew lamp drive 
TR624 144043 Dew lamp drive 144342 Block — w/audio & video jacks 
TR625 144043 Dew lamp drive 144305 Board — antenna 
TR626 144043 Dew Jamp drive 144075 Lamp — UHF VHF 
TR627 144041 * 12V driver 144351 Socket — transistor 
TR628 144043 * =12V driver 144004 Timer — digital 
TR629 144043 Timer switching 144749 Case — timer 
TR630 144043 Timer switching 144750 Lid — timer switches 
TR631 144034 Cylinder lock detector 
TR632 144043 Cylinder lock detector MECHANICAL — TAPE TRANSPORT 
TR633 144040 Cylinder lock detector 
TR634 144043 Cylinder lock detector 1 144240 Capstan holder 
TR701 144048 1st video IF 2 144192 Capstan shaft 
TR702 144583 2nd video IF 3 144304 Capstan thrust bracket 
TR703 144583 3rd video IF 4 144006 Capstan motor 
TR704 144047 Video amp ) 144314 Play arm 
TR705 144583 Carrier amp 6 144265 Play idler 
TR706 144043 AFC amp 7 144315 Play pulley 
TR801 144835 Switching 8 144375 Rewind arm 
TR802 144035 Buffer 9 144262 Rewind roller 
TR803 144035 Buffer 10 144248 Main pulley 
TR804 144035 Switching 1 144263 Fast forward idler 
TR805 144035 Switching 12 144376 Fast forward arm 
TR806 144037 Burst gate 13 144199 Fast forward arm spring 
TR807 144035 Burst 14 144290 Washer 
TR808 144035 Burst inhibit 1S 144320 Gnip ring 
TR809 144035 Burst inhibit 16 144246 Intermediate pulley 
TR810 144035 Inverter 17 144218 Take up reel table 
TR811 144035 Buffer 18 144219 Supply reel table 
TR812 144035 Chroma amp 19 144264 Pressure roller 
TR813 144035 Buffer 20 144402 Pressure roller arm 
TR814 144035 Burst gate 21 144408 Thrust boss 
TR815 144035, Switching 23 144324 Set screw 
TR816 144035 Switching 24 144200 Spring A 
TR817 144035 Inverter 25 144403 Spring bracket 
TR818 144030 DC amp 26 144404 Connecting lever 
TRB19 144030 DC amp 27 144405 Pressure link 
TR820 144035 Switching 28 144406 Pressure lever 
TR821 144835 Inverter 29 144407 Pressure pin 
TR2101 += 144044 FG pulse amp 30 144201 Adjust spring 
TR2102 144030 FG pulse amp 32 144321 Gnip ring 
TR2103 144044 FG pulse amp 33 144489 Screw 
TR2104 =: 144044 Inverter 35 144186 Pressure roller solenoid 
TR2105 144044 Active filter 37 144411 Solenoid lever 
TR2106 = 144044 Active filter 38 144412 Spring bracket 
TR2107 144033 M1 drive 39 144559 Solenoid pin 
TR2108 144033 M2 drive 40 144317 E-ring 
TR2109 144033 M3 drive 41 144363 Screw 
TR2110 144045 M1 drive 42 144414 Clamp 
TR2111 144045 M2 drive 43 144202 Pressure lever spring 
TR2112 = 144045 M3 drive 44 144415 Connecting lever 
TR2113 144044 Current feedback 45 144416 Action lever 
TR2114 144044 Current feedback 46 144413 Cam lever 
TR2115 144044 P.G. pulse amp 47 144417 Tension arm 
TR3201 144035 Video amp 48 144418 Tension band 
TR3202 144035 Buffer 49 144419 Brake A 
TR3203. «144582 Video amp SO 144420 BrakeB 
TR3204 144582 Video amp $1 144421 Sub tension armA 
TR3205 =: 144035 Buffer 52 144422 Sub tension arm B 
TR3206 = 144582 Video amp (Early Production 53 144423 impedance roller arm L 
Only) 54 144424 Erase head base 
TR3207 144582 Video amp (Early Production SS 144183 Full erase head 
Only) 56 144209 Impedance roller spring 
TR3208 144035 Buffer (Early Production Only) 57 144365 Screw 
TR3209 144035 SP/LP switching (Early Produc- sg 144294 Washer 
tion Only) 60 144364 Impedance roller arm R 
TR3210 144030 SP/LP switching 61 144425 Loading ringA 
TR3211 144035 Buffer 62 144426 Loading ring B 
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NO NO. No. DESCRIPTION NO. DESCRIPTION 
144286 Roiler bracket A 164 144471 Connecting link 
144427 Rolier bracket B 165 144237 S tink 
144428 “Y" block 166 144472 F rd fever 
144429 Vv" block 167 Rewind arm spring 
144430 Loading postR 168 Sub roller A 
144431 Loading postL 169 Loading roller 
Loading base i70 Tension arm base 
Shaft retaining spring 171 Eje ‘ p 
Tension spring bracket 172 é Sub tension spring B 
Rivet — plastic 173 144474 idle 
73 144360 Screw 174 144220 Ret 
75 144359 Screw 175 Sub ple 
76 144374 Loading motor and pulley 176 Spacer 
a 144259 Loading belt 177 Spacer 
78 144308 Lock washer 178 Charge link 
73 144207 Loading gear assy 179 Play arm spring A 
81 144508 Switch link 180 Thrust bearing 
83 144357 Screw 181 144208 Brake arm spring 
85 144433 Cassette opener 182 144477 Cassette support 
85 144997 Cassette opener (Late Production) 183 144223 Post springB 
86 144434 Transistor bracket 184 144478 Post sleeve B 
87 144362 Screw 185 144479 Adjusting nut 
88 144198 Play arm springB 186 144480 Spring hook lever 
89 144206 Play lever spring 188 144594 Rotler 
94 144303 Micro switch insulator 189 144595 Arm ~~ threading 
95 144435 Actuator 190 144481 Cam lever B 
96 144366 Screw 191 144204 Cam lever spring 
97 144436 Cassette iifter 192 144482 Cassette stand base 
97 144996 Cassette lifter (Late Production) 193 144203 Tension arm spring 
98 144437 Cassette hoider 194 144605 Capstan belt A — slow speed 
98 144998 Cassette holder (Late Production) 194 144605 Capstan beit B — normal speed 
99 144438 Cassette lifter shaft 194 144266 Capstan belt C —- fast speed 
100 144439 Left stand 195 144258 Reel belt A 
101 144440 Right stand 196 144267 Reel beltB 
102 144441 Cassette lifter arm 197 144483, Oiler 
102 144999 Cassette lifter arm (Late Produc- 198 144232 Oil cap 
tion) 199 144484 Frequency generator wheel 
103 144442 Cushion for stand 200 144557 Fastener 
104 144213 Cassette lifter spring 201 144486 Set screw 
106 144322 E-ring 7 203 144356 Tapping screw _ 
107 144339 E-ring 204 144295 Washer 
108 144214 Lock spring 205 144302 Washer 
109 144273 Play button 206 144297 Washer 
110 144274 Rewind button 209 144316 E-ring 
111 144275 Fast forward button 210 144487 E-ring 
112 144242 Record button 212 144323 Screw 
113 144210 Audio dub button 216 144361 Screw 
114 144222 Stop button 217 144490 Washer 
UTS 144443 Button frame bracket B 218 144491 Washer 
116 144444 Button frame bracket A 220 144492 Switch link assy 
117 144445 Button slide lever 223 144493 Audio slide lever 
118 144446 Button frame 224 144494 Servo slide lever 
119 144185 Stop solenoid 228 144212 Switch lever spring 
120 144447 Button lever 229 144495 Center bracket A 
121 144448 Button spring plate 230 144496 Left corner bracket 
124 144233 Button spacer 234 144497 Pulley bracket B 
125 144449 Button slide lever A 235 144244 Connecting pulley 
126 144217 Button lever spring 236 144498 Pulley bracket C 
130 144215 Solenoid spring 237 144261 Counter beltB 
131 144450 Leaf lever 238 144292 Washer 
132 144216 Leaf lever spring 239 144313 Grip ring 
133 144358 Screw 240 144337 Tapping screw 
134 144276 Pause button 241 144499 Shield washer 
135 144277 Eject button 242 144226 Ac switch button 
136 144451 Connecting lever 245 144500 Antenna switch lever A 
138 144452 Cassette armA 247 144501 Antenna switch lever C 
139 144453 Cassette armB 248 144502 Antenna switch indicator 
140 144454 Pause slide lever 24 144333 Antenna switch holder A 
141 144455 Eject tink 251 144221 Antenna indicator spring 
142 144005 Dew detector 252 144503 Antenna indicator decoration 
143 144456 Lamp bracket 255 144330 Tapping screw 
144 144457 Band release lever 256 144238 Antenna switch holder8 
145 144458 Fuse cover 257 144329 Screw 
147 144459 Audio/control head base 258 144504 Antenna switch washer 
148 144460 Bracket 259 144505 Cassette guide 
151 144235 Lamp spacer 260 144281 Cassette cover 
152 144231 Slide washerA 261 144506 Switch cover B 
153 144461 Eject lever 262 144284 Front panel 
154 144462 Charge slide lever 263 144272 Logo 
155 144463 Soft brake lever 264 144507 Switch cover A 
156 144464 Play slide lever 265 144278 VHF indicator 
157 144465 Record slide lever B 266 144279 UHF indicator 
158 144466 Record slide lever A 267 144282 Side panel 
160 144467 Rewind slide lever 268 144268 Fine tune knob 
161 144468 Check slide lever 269 144269 Selector knob 
162 144469 Fast forward slide lever 270 144309 AFT button 
163 144470 Rewind lever 271 144283 Top panel 
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SYMBOL STOCK DRAWING SYMBOL STOCK DRAWING 


NO. DESCRIPTION NO No. NO. DESCRIPTION 
144270 Tracking knob 144598 Screw 
144280 Back panel 144599 Foot 
144509 Bottom panel 144601 Cap — pressure roller 
144511 Screw 144602 Spring — rewind arm 
144512 Screw 144516 Tapping Screw 
144380 Lock screw 144603 Spring — basket lock 
144382 Lock screw 144285 Accessory case 
144514 Washer 144288 Antenna matching adapter 
144381 Lock screw 144518 Coax adapter 
144516 Tapping screw 144287 Input cable 
144285 Accessory case 144517 Output cable 
144288 Antenna matching adapter 144519 Remote pause 
144287 Input cable — coax 
deol Cuibuticable twin lead VCRTOOLS 
44516 ax ada, me 
144819 Remote Seas switch 144386 Adaptor —— torque measuring (use 
144239 Power button panel only with torque gauge Modei 
144093 Counter , No. 600ATG} 
144520 Switch bracket 144600 Adaptor — torque measuring (use 
144521 AC panel only with torque gauge Model 
144522 AC cable retainer er 6 No 651C-2} 
144289 AC cable 144390 late = height reference (includes 
144523 AC switch bracket ss metal bar 144609) 
144525 Bracket —— eject link 144391 Gauge — height adjustment (in- 
144243 Guide pulley cludes holder 144603) 
144260 Counter belt A 144608 Holder --- for heignt adjustment 
144526 Support bracket C gauge (metal 40mm x 20mm « 
144527 Servo board bracket A jem) included with gauge 
144528 Servo board bracket C Pr sik 
144529 Video boardibeacketn’ 144609 Bar ~ used with height reference 
144530 Video board bracket B plate (metal 40mm x 10mm x 
144531 Head amp board bracket A 5mm) included with plate 144390 
144532 Head amp board bracket B 144392 Jig (Tool) —~ cassette carm adjust- 
144533 Support bracket 7 . ment (includes guide 144607) 
144534 Audio board bracket 144607 Guide — used with cassette arm jig 
144535 Select board bracket F (2 req d 36mm x 26 7mm x 10mm) 
144536 Select board bracket G nates included with jig 144392 
144614 Rivet — plastic 144387 Screwdriver — tape transport ad- 
144537 Jack bracket i justment 
144538 Left handle 144388 Onve — tension adjustment 
144539 Indicator stop 144389 Screwdriver — tape guide adjust- 
144540 UHF tuner bracket ea ment. ‘ pe 
144541 Lamp bracket 144393 Jig (Plate) — reference for capstan 
144542 Antenna switch lever B na adjustment 
144488 Antenna switch bracket P 144394 Jig (Tool) —~ cassette lift assembly 
444543 Tapping screw H position adjustment 
144546 Tapping screw 144397 Tape — test 
144547 Screw 144396 Gauge —- torque 
144340 Screw 144395 Pliers — gripring 
144334 Screw 144401 Tool — hex key set 
144335 Screw 144399 Screwdriver — 3-4mm screw 
144550 Tapping screw 144398 Screwdriver — 2.6mm screw 
144551 Lock washer 144400 Forceps ~-6" curved 
144552 Lock washer 199050 Kit — lub (includes 144589. 144590. 
144553 Lead clamp large 144591. 144592) 
144554 Lead clamp small 144589 Kit — head cleaning 
144556 Bushing 143701 Grease — tuners 
144555 Clamp 144590 Grease —- VCR mechanism 
144257 Upper cylinder (Includes video 144591 Oul — VCR mechanism 
heads) 144592 Solvent — VCR mechanism 
378 144256 Direct drive cylinder 
379 144596 Screw ACCESSORIES 
380 144597 Washer 1423612-1 Book — instruction 


Specifications Subject to Change Without Notice 
CONSULT YOUR RCA DISTRIBUTOR FOR REPLACEMENT PARTS AND ACCESSORIES 
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Video Camera Service Data 


FILE 
vC-1 


Model BWo0t 


RCA Corporation 
Consumer Electronics 
Technical Publications 


600 N Sherman Or} Indianapolis. Indiana 46201 


SAFETY CAUTION: 


Before servicing this chassis. it is important that the service technician read and follow the ‘Safety Precautions” and “Product Safety 


Notices” in this Service Data. 


SPECIFICATIONS 

CAMERA 

Ambient Operating Temperature . 14°F 122°F (—10°c +50°c) 

Automatic Light Compensation . 5-10.000 foot-candles 

Camera Mounting............ ..... One '/s" - 20 threaded hole 

Dimensions... 2 13/16 (W) x 10 5/8 ‘(H) x 8 7/16 (D) 

(71(W) x 269.5(H) x 213.5(D) mm) 
; . .450 lines at center 


Horizontal Resolution . sets 
. Standard C-Mount Lens 


Lens Mounting 


Minimum Illumination ............00.00008. 5 foot-candles (50 lux) 

with F 1.6 lens (incandescant light) 
Scanning... ..... ... 525 Lines/60 Fields0 Frames 
Signal To Noise Ratio. Sa icidit eres Ree xeee - 40db 
Sync. . - ‘ edie x Internal 2:1 Interlace 


Video output 1.0V p- p Composite. Negative Sync. 75 ohms 


Vidicon Tube . 2/3" Electrostatic Focus. 
Electromagnetic Deflection 
Weight. Sasece ned anne ce abr sees. 21s Ib (1 kg) 


SERVICE DATA CONTENTS 


Page 
BSG CE Si are gtne woah as AEE tee tata rx ale ge bn tate Ne) 
Block Diagram........ Opens é Stay Wap aeo ee 
Circuit Boards 
High Voltage: 5. 6... ensa ceases San a OnE ee eamee/a lo: 
MIGCODHONE Ae nc ayat ese ce Sih , iy Yeas nse opiate tee ©. 
Power Supply.......- FEU ty RBA CMSB OE eee ee 1G 
Power Switch...... Bee a bate teres eas nme lasagne eterno es at O, 
Videorand Deflection: .53<..coh scion sem nme Mewes eaeteen  TelD 
CirCUINDeSCHDUON, peace nes te. nue ede dann mee OO 
Disassembly Instruction .............. BS eae Cacee ae 


First Edition — First Printing 
Copyright 1978 — RCA Corporation | Consumer Electronics 
Printed in U.S.A. — Trademark(s)* Registered — Marca(s) Registrada(s) 


POWER SUPPLY 
Audio output impedance 


Audio output frequency response... 


Audio output level ... 


Dimensions 


Horizontal Drive Frequency 


Power Source . 

Power Consumption 
Vertical Drive Frequency 
Weight 


Exploded Views 
Cameraicce i sans thn: 
Power Supply. . 


Integrated Circuits.......... 
Major Operating Components. . 


Replacements Parts. 
Schematic 
Camera 


Power Supply See 
Service Check.............. 


Service Adjustments. 
Vidicon Replacement. . 


1k ohm 
100-10.000 Hz 


STE Line output - 20 db 
Mic. output - 60 db 


5 13/16 (W) x 2 11/16 (Hj x 4 (D) 
(148(W) x 68.5(H) x 102(D) mm) 


.15.75KHz 

120 Volts AC 60Hz 
Low 

60 Hz 

..2 1/4 Ib. (1kg) 
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SAFETY PRECAUTIONS 


Before returning any instrument to the customer a safety check of 
the entire camera and power supply (including approved ac- 
cessories/cables/connectors) should be made. The service tech- 
nictan must be sure that no protective device built into the instru- 
ment by the manufacturer has become defective or inadvertently 
defeated during servicing 


Comply with all caution and safety related notes located on or in- 
side the camera and power supply (including approved accesso- 
ries/cables/connectors) cabinet or on the chassis 


WARNING: Alterations of the design or circuitry of this camera 
and power supply (including approved accesso- 
ries/cables/connectors) should not be made 


Any design alterations or additions such as. but not limited to, cir- 
cult modifications. auxiliary speaker jacks. switches. grounding. 
active or passive circuitry. use of unauthorized camera. cables. 
accessories. etc. may alter the safety characteristics of this 
camera and power supply (including approved accesso- 
ries/cables/connectors) and potentially create a hazardous situa- 
tion for the user 


Any design alterations or unauthorized additions will void the 
Manufacturers warranty and will further relieve the manufacturer 
of responsibility for personal injury or property damage resulting 
therefrom. 


When reassembling the camera and power supply (including ap- 
proved accessories cables/conectors). always be certain that all 
the protective devices are put back tn place. such as non-metallic 
control knobs. insulating fishpapers. adjustment and compart- 
ment covers/shields. isolation resistor capacitor networks. etc 


When service is required. observe the original lead dress. Compo- 
nents wires. or cables that indicate evidence of overheating or 
other electrical or mechanical damage should be replaced 


Cold Check 


Conduct this test on the power supply unit with the camera dis- 
connected and repeat with the camera and power Supply properly 
assembled. Also. repeat test with and without available approved 
accessories/cables connectors 


With the AC plug removed from the 120V AC source. place a 
jumper across the two plug prongs. Turn the instrument AC 
switch on. Using an ohmmeter. connect one lead to the jumpered 
AC plug and touch the other lead to each exposed terminal. screw 
and coaxial connector. The resistance measured should not be 
less than 1.0 megohm or greater than 5.2 megohms. Any resis- 
tance value below or above this range indicates an abnormality 
which requires corrective action, Repeat the test with the AC 
switch in the “off position 


Leakage Current Hot Check 


Conduct this test on the power supply unit with the camera dis- 
connected and repeat with the camera and power supply properly 
assembled. Also. repeat test with and without available approved 
accessories cables/connectors. 


Plug the AC line cord directly into a 120V AC outlet (do not use an 
isolation transformer for this check). Use a Leakage Current 
Tester or a metering system which complies with American Na- 
tional Standards Institute (ANSI C101.1 “Leakage Current for Ap- 
pliances’) and Underwriters Laboratories (UL) 1410 (50.7). 


Bwoo1 


Measure for current with the AC switch ‘on’ and repeat with the 
AC switch “off from all exposed metal parts of the cabinet (cable 
connections. handle bracket. metal cabinet. screwheads.metal 
overlays. control shafts. etc) to a Known earth ground (waterpipe. 
conduit. etc ). particularly. any exposed metal part having a return 
path to the chassis. Any current measured must not exceed 0.5 
milllamp. Reverse plug in the AC outlet and repeat test. ANY 
MEASUREMENTS NOT WITHIN THE LIMITS OUTLINED ABOVE 
ARE INDICATIVE OF A POTENTIAL SHOCK HAZARD AND COR- 
RECTIVE ACTION MUST BE TAKEN BEFORE RETURNING THE 
INSTRUMENT TO THE CUSTOMER. 


(READING SHOULD 
NOT BE ABOVE 
05 mA) 


LEAKAGE 
DEVICE CURRENT 
UNOER TESTER 


TEST 


TEST ALL 
EXPOSED METAL 
SURFACES 


2-WIRE CORD 


ALSO TEST WITH 
PLUG REVERSED 
(USING AC ADAPTER 
PLUG AS REQUIRED) 


EARTH 
GROUND 


AC Leakage Test 


AC Leakage Test 


Avoid shock hazards. Do not connect this camera to a TV set 
VCR or accessory that exhibits excessive leakage currents. If 
available. the VCR or television instrument to which this camera 
is connected should have the cold check and the leakage Current 
hot check performed 


Product Safety Notice 


Many ectrical and mechanical parts have special safety related 
characteristics. These characteristics are often not evident from 
visual inspection nor can the protection afforded by them 
necessarily be obtained by using replacement components rated 
for higher voltage. wattage. etc. Replacement parts which have 
these special safety characteristics are identified in this Data and 
its Supplements and Bulletins. Electrical components having 
such features are identified by shading on the schematics and by 
(* ) on the parts list in this Data and its Supplements and 
Bulletins. The use of a substitute replacement which does not 
have the same safety characteristics as the recommended 
replacement part shown in the parts list in this Data and its Sup- 
plements and Bulletins may create shock. fire or other hazards. 
Product Safety is continuously under review and new instructions 
are issued from time to time. For the latest information always 
consult the current RCA Service Data. Supplements and 
Bulletins. A subscription to. or additional copies of. RCA Service 
Data may be obtained at a nominal charge from your RCA Con- 
sumer Electronics Distributor or from RCA Technical Publica- 
tions. 600 North Sherman Drive. Indianapolis. Indiana 46201 
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B/W CAMERA 


GENERAL DESCRIPTION 


The BYWO001 Video Camera uses a vIdicon pick-up tube and video 
amplifier system to generate 1 0V p-p negalive-sync video signal 
into a 75-ohm toad Various operating voltages are supplied to 
grids Gi through G6 of the vidicon tube. and various signals such 
as horizontal and vertical blanking (to eliminate retrace lines) and 
honzontal and vertical syne are required 


Vidicon video signal output apphed ts to video ampiifier 1C101 
through a FET(TRiO1) that affords high input impedance and 
voltage gain (about 92dB) as an output. The high-frequency por- 
tion of the amplified output signal 1s corrected by a high peaker 
network consisting of VR-101 and Cii2. and clamped by a clamp 
circuit using TR103. This stage also adds the composite blanking 
pulse. Signal is then applied to white-clipper stage TR103 that 
clips off extremely high (bright) video signal rising above a 
threshold level. H and V sync ts added to the clamped and whi 
clipped video signal by diodes D205 and D206. and through res 

tors R119 and R120. At this point the composite video signal 


is sent to the video culput jack via the coaxial cable in the 
camera-cable assembly 


A sample of the output video signal (emitter of TR104) 1s apphed 
to the ALC (Automatic Light Control) circutt contained in 10102 to 
generate a DC voltage corresponding to the average video signal 
level This voltage is fed back to the vidicon tarqet electrode 
When the video signal goes high (bright scene). the DC voltage 
from the ALC circuit decreases and lowers the target voltage 
causing the video signal level to decrease 


The high voltage supplies for the vidicon are generated by a pulse 
Dy division of the norizontal-blanking 


produced from a_ freq 
pulse. Therefore. in tt ant of vertical deflection failure when 
the + 12V camera power source and horizontal drive are supphed 
there 1s a danger of the vidicon being burned To prevent this. a 
target protection circuit consisting of [R304 and D202 is provided 
Horizontal drive fature will cause loss of vidicon DC voltages 
Thus the system ts self protecting with this failure mode 


| HIGH VOLTAGE 


POWER SUPPLY ANO - 

HEV CRIVE PULSE [ ‘4 
OSCILLATOR 
CIRCUIT 


v 


Se 


Block Diagram 


BWwoOo 


B/W CAMERA 


8. 


MAJOR OPERATING COMPONENTS 


1. Optical View finder — simitar to that used on ordinary film 


cameras 


The image area seen by the camera lens (fieid of view) 1s 
Slightly greater than that of the view finder. So. to see exactly 


what the recorded picture will look hke use TV as monitor 
during recording 


Tally lamp — when used in conjunction with an RCA VHS 
Video Cassette Recorder the tally jamp signals the camera 
Operator when 4 recording is actually being made. When the 
lamp is’ on. it means that the VCR is running and making a 
recording When the lamp ts “off. the recorder is in “stand- 
by or pause mode 


Microphone — built-in microphone is most sensitive to 


sounds coming from the direction in which the camera lens is 
facing 


Wind Screen — is supplied to block out wind or breath 
noise It simply attaches over the microphone 


Lens — Standard “C’ mount F1.6-16 mm lens images the in- 
coming light onto the vidicon tube. Lens screws into and out 
of the camera body to aliow cleaning of the lens and vidicon 
tube 


Lens Cap — iits over the lens for protection 


Focusing Ring — allows operator to change focus of the 
jens. Focusing the lens of the camera does not change the 
focus of the viewfinder To be sure subject 1s in focus. opera- 
tor can perform either of the following checks 


Estimate distance from the camera to the subject and set the 
focusing ring for this distance 


Monitor the picture on TV as the recording is being made. 


Turn focusing ring until proper distance 
On the ring lines up with the stationary 
line on the lens. 


Start/Stop Switch — (For RCA VHS video cassette 
recorder only) 


Switch is used to “start or “stop (pause) the recorder. 


Press the PLAY and RECORD buttons on the recorder. 
Squeeze the START:STOP switch on camera once to pause: 
squeeze again to resume recording. The tally lamp lights 
when recording ts in progress 


This switch is operative only when the remote control cable is 
connected to the RCA Video Cassette Recorder 


Camera Cable and Cable connector — connected to 
the Camera input connector (13) on the power supply unit 


This cable must be connected for the camera to operate. 
because it Carries power to the camera. and video signal from 
the camera to the power supply. Video signal from the power 
supply is then supplied to the video tape recorder 


BWo01 


10. Pistol Grip — handle by which the camera should always 
be held. It has a mounting hole on the bottom so that the 
camera may be attached to a tripod 


Bottom Viers of Pistol Grip 
1 0 @ - 


| _____ Camera Mounting Hole 
(U-%"-20) 


Se ~— Guide Hole 


11. Switch — push/push type switch that turns the power sup- 
ply “on and ° off 


12. Power Indicator — “on™ whenever the power supply !s 
turned “on 


( (® Video Output Connector 
| {VIDEO OUT] 


Vm ($ Remote Control Connector 
{ [REMOTE] 
-~ 18 Microphone Output Connector 
( {MIC OUT) 
_—@h Audio Qutput Connector 
{ {AUDIO OUT] 


48 Power Cord 
120V AC, 60Hz 
[Rear View] 


2 Power Indicator 


@ 


ON/OFF Switch 
[POWER ON/OFF] 


3 Camera input Connector —_—_ 
ICAMERA IN} 


[Front View] 


13. Camera Input Connector — camera cable is attached to 
power supplyhere. Be sure the cable connector is attached 
securely to the power supply input connector 


14. Video Output Connector — video signal (picture) from 
the camera emerges from the power supply through this 
connector — RCA type “phono plug. 


15. Remote Control Connector — allows an RCA VHS Video 
Cassette Recorder to be remote controlled by the 
START/STOP switch on the camera. Connect the Remote 
Control Cable’ C’ (provided) to this connector. Connect the 
other end to the remote pause jack on the VCR. 


16. Microphone Output Connector — provides a low-level 
audio output. and is usually not needed. If your recorder 
provides only a microphone input. connect a microphone 
cable (not supplied) between the Microphone Output Con- 
nector and the microphone input on the recorder. One end 
of the cable should have a 1/8” miniature phone plug to fit 
the microphone connector on the power supply. The other 
end should have a connector plug to match input of 
recorder. Use shielded audio cable only. 


e 


17. 


18. 


MAJOR OPERATING COMPONENTS 
(Continued) 


Line Output Connector — provides 4a line level amplified 
audio output. Connect one end of the Audio cable B (pro- 
vided) to this connector. and connect the other end to the 
audio input Connector on the recorder 


Note: 


Power Cord 


With 2 audio connectors available. (LINE) and (MIC) 
it Is possible to record the sound portion of any 
recording session on a second video or audio 
recorder. Just connect tne microphone output con 
nector th a microphone cabie (not supplied) to the 
microphone input connector of the other recorder 
Do not try to connect both the microphone and audio 
(line output) cable to tne same recorder 


- connect to 120V AC power source 


@ CAMERA 


Q) Optical Vievdinder 

Fotds dawn 
for storage 
(2) Tatly Lamp 


(@) Microphone 


G) Wind Screen - 


6) Lens —- 


@) Focusing Ring { 


(8) Start/Stop Switch 


@ 


Power Supply 


Camera 


120V AC, 60Hz 


Video Camera and Power Supply 


— 1G Pistol Grip 


Remote 
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CABLES (Supplied) 


@® Video Cable istack No 144628) 


dp 


Saree 


——{ 


ATVB 5m) 
@ Audio Cable (Stock No 144630) 
4-7/8 ft 15m) 


SO eee OO 


© Remote Controt Cable (Stock No 144629)" 


<I Ee 47001 Sem) 


“ie Camera Cable ——— 


Camera Cable —— 


Connector — 


Xe J 


Camera Cable and Connector 


Camera Input Connector 


Video Output Connector (UHF type connector) 


Connector 


Microphone Output Connector 


Line (Audio) Output Connector 
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SERVICE ADJUSTMENTS 


Test Equipment 

Video Monitor (Resolution: More than 700 lines) 
Oscilloscope (Bandwidth. More than 5 MHz) 
OC Electronic Voltmeter 

Standard Test Pattern 

Light Meter 


Preliminary 


Connect Video Camera. Power Supply and Video Monitor as 
shown in Figure 3. Video Camera and Video Monitor should be 
allowed to warm up for 60 seconds. before proceeding with any 
adjustments 


Remove one Scre 
target. beam. focy 


and pull back viewtinder to gain access to 
s§ controls as shown tn Figures 5 


Electrical Focus Control (FOCUS) 


Turn Focus control on circuit board slowly until picture displayed 
on monitor is sharpest (Figure 5) 


Beam Control (BEAM) 


1. Turn the Beam Control (VR303) clockwise as viewed from the 
copper pattern side of the board so that only a blank raster re- 
mains 


2 Turn the Beam Control (VR303) slowly in a counterclockwise 
direction until highlights tn the picture appear normal. Then 
very slightly advance control in the same direction 


Target Control (TARGET) 


First adjust Beam control. Then turn Target control on circuit 
board slowly in a clockwise direction until picture just disap- 
pears. or until the control has reached the end of rotation 
Then slowly turn counterclockwise until picture just appears 
and details in the white areas are resolved clearly (Figure 5). 


Regulated +9V DC. 
Adjust VR501 for requiated +9 volts. measured at pin one (1) of 
circuit board connector (Figure 4) 


Deflection Size 

Observe Video Monitor. adjust VR204 Horiz. - Linearity. VR202 
Vert. - Linearity. VR203 Horiz. - Width VR201 Vert.-Size (Figure 4) 
controls for best test pattern circle. Maintain distance between 
camera and test pattern at one foot. ten inches (55cm). At this dis- 
lance. four wedges of the test pattern should be visible on the 
monitor screen 


High Peaker 

While observing the test pattern image. adjust High Peaker 
(VR101) to minimize overshoots following black areas which ap- 
pear as white streaks (Figure 4). 


NOTE: Overcorrection of the High Peaker will reduce picture 
resulation 


VIDICON REPLACEMENT 


Removal Procedure 


1. Remove camera covers (See Steps 1 through 4 under Camera 
Disassembly) 


ise) 


Remove lens by turning it fully counterclockwise 
3. Disconnect vidicon tube socket — Figure 5. 
4. Loosen vidicon retainer screw — Figure 5 


5 Push vidicon forward until end of tube protrudes from unit and 
then pull tube out 


Installation Procedure 


NOTE: Use care to handle vidicon tube with a cloth or gloves to 
prevent the surface of the vidicon from being marred by any con- 
taminant on the fingers. In the event that finger prints or other 
contaminates are present on the tube it should be cleaned with 
alcohol and a soft cloth before installation 


1. Insert vidicon from front of camera and push it completely 
back until it stops. 


2. Adjust the position of the vidicon tube with respect to the 
socket as shown in Figure 1. Then tighten vidicon retaining 
screw until it is barely snug against the tube 


Connect vidicon socket. 


4. install camera len and replace cover. 


VIDICON ADJUSTMENTS 


1. Position test pattern chart. video camera. and video monitor 
as shown in Figure 3. Apply power to camera and monitor: 
allow units to warm up for approximately two minutes. If no 
Picture 1s produced. alternately turn target and beam adjust- 
ment control (see Figure 5) until a picture is obtained. 


2 Loosen deflection yoke retainer screw and turn deflection 
yoke to produce a “level picture on the screen or the moni- 
tor Tighten deflection yoke retainer screw when correct pic- 
ture 1s obtained (Figure 5) 


3. Adjust focus ring on lens to point 5m. Turn Flangeback Ad- 
yusting Ring to obtain optimum focus. (Figure 5) 


NOTE When performing this adjustment place the camera 
one foot. eight inches (0.5m) away from test pattern chart 


4 Adjust focus control isee Figure 5) for optimum electrical 
focus 


BwW001 


NOTE: In the event that the center of the image moves as the 
focus control 1s turned. adjust centering magnets until no 
movement of the center of the image occurs when the focus 
control is adjusted 


5. Adjust beam control to blank the image by turning the beam 
adjustment control clockwise as viewed from the copper side 
of the board so that only a blank raster remains. Then adjust 
the control counterclockwise until an image appears. The 
control should then be turned slightly counterclockwise from 
this point Figure 5. 


Check for proper setting by shooting a bright scene without 
extreme contrast. If the image appears white. turn the beam 
control slightly more counterclockwise 


6. Adjust video level for .7V p-p as shown in Figure 1 by turning 
the target adjust control — see Figure5. 


NOTE: When target adjustment ts complete. repeat adjust- 
ments 4 thru 6 for best picture. 


~ =e 


Camera 
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Top of Camera Body 


49 i | Place socket guide at Video AMP and 
/ deflection P.C 8 side 


(View from Socket Side) Boa Sua Catan 


Staedaid (shcm | Camera __ Monitor 
Test Pattern ' 
Figure 1 EAR boo tccvcantes ‘ 
Video out wri; ited 600 Lux} | 
19] >" F tle (EY oe fel 
Figure 2 Figure 3 
REMOVE THREE SCREWS 
VERTICAL SIZE 
9VOLTS VR201 
a Ee 
| HIGH PEAKER 

; R101 


Q9VOLT ADJUST 
VR501 


VERTICAL LINEARITY HORIZONTAL WIDTH 
VR202 VR203 


HORIZONTAL LINEARITY 
VR204 


Video Amp. and Deflection Circuit Board Figure 4 


REMOVE TWO 
SCREWS 


FOCUS 
VR3O1 


TARGET 
VR302 


BEAM 
VR303 


FLANGEBACK 
ADJUSTING RING 


VIDICON RETAINER VIDICON SOCKET 


CENTERING DEFLECTION COIL 
MAGNET ASSEMBLY RETAINER 


High Voltage Circuit Board Figure 5 
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POWER SUPPLY DISASSEMBLY AND CIRCUIT BOARD REMOVAL 


Power Supply 
Preliminary: Disconnect AC power cord 
Case removal 


1. Remove two screws and pull the case forward—(see figure 8). 


Power Supply Circuit board removal: 


Remove two screws and lift off circuit board as shown in 
Figure 6 


Power Switch Circuit Board Removal: 


Remove four screws and lift off board see Figure 10 


CAMERA DISASSEMBLY AND CIRCUIT BOARD REMOVAL 


Camera 
Preliminary: Turn power switch off. 


1, Remove one screw and then viewfinder by pulling unit back 
~~ Figure 9. 


Mm 


Remove two screws from pistol grip -—- Figure 9 


3. Remove one screw and remove microphone cover by pulling 
it forward — Figure 9 


4, Remove right and left side camera covers 


For reassembly, reverse the above steps 


SERVICE CHECK CHART 


The BW001 video camera utilizes a separate power supply which 
is connected to the camera via the cable assembly. Therelore, as 
a first step in servicing and prior to the use of the following chart 
the technician should confirm that the power supply is providing 
proper DC voltages and signals as illustrated at the right 


Circuit Board Removal 


High Voltage board: remove two screws and connector at- 
tached to Video Amplifier and Deflection board by pulling the 
high voltage circuit board in the direction of the arrow - 
Figure 5 

Video Amplifier Circuit board: remove three screws and dis- 
connect circuit board connector and two other connectors as 
illustrated in Figure 4 


NOTE: Exercise care to not cut vidicon target lead when dis- 
assembling circuit boards 


Mic Circuit board: remove two screws as illustrated in Figure 
7 


VCR Start/Stop switch: remove three screws as illustrated In 
Figure 11 


1OP Connector on Power Supply 


In all instances. the chart assumes that power supply conditions 


are correct 


Figure 6 


BW001 


HD 10Vp-p 12v DC 


POWER SUPPLY CONNECTOR 


Points to Check and Adjustments 


mi 


No picture 1. Adjust vidicon beam current(VR 303) ih 
(No Video Signal) 2. If beam current is correct. check +9 volt power 
source 
3. Check vidicon pin voltages 
4. Check to see that vidicon is properly mounted 
and socket Is engaged 8 
5 lf the above conditions are confirmed. check 
vidicon filament voltage OF 
6 Check composite blanking signal (terminal 11 of 


IC 202). If horizontal blanking is not present 
high voltage circuit will not operate. If vertical 
blanking Is not present. the vidicon 1s driven to 
cutolf 


Figure 7 


If horizontal and vertical blanking signals are 
normal, check voltage at vidicon grid one (pin 1) 
If voltage at G1 is) 100V. suspect problem in 
target protection circuit such as defective TR 
304 

Check horizontal and vertical deflection drive 
signals 

Touch vidicon target lead with finger to see if 
noise appears on the monitor screen If noise ap- 
pears. the video amplifier circuitry such as TR 
101 and IC 101 are probably operative. If video 
amplifier is assumed operative. disconnect one 
side of R124 and check to see if an image ap- 
pears. If an image appears. suspect problems In 
the video ALC circult 


REMOVE TWO SCREWS 


CIRCUIT DESCRIPTION 
(Continued) 


When the electron beam current from the cathoue of the tube 
decreases the currents through the G2 electrode diminishes and 
the voltage at the junction of R304 and R305 drops thereby raising 
the voltage at point A (G2 grid voltage) 


if the voltage at G2 increases. more beam Current 1s drawn. and 
the voltage at point A will Swing in such a direction as to make the 
focus electrode voltage stabilize (VR 301 Is focus control) 
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Figure 15 
10. Target Protection Circuit 


BW001 camera includes target protection circuitry to prevent the 
vidicon tube from burning an image in the event that vertical drive 
or horizontal drive are lost 


When the horizontal drive signal 1s not supplied. protection 
results from the fact tnat the vidicon electrode voltages (supplied 
from DC convertor circuit) are not generated. Protection against 
loss of vertical deflection is afforded by means of the target pro- 
tection circull Shown in Figure 15. When the camera ts operating 
normally. a vertical blanking pulse ts applied to the cathode of 
rectifier diode D202 which produces after filtering a negative bias 
on the base PNP transistor TR 304 which assures that the device 
is held into saturation. Notice that the ground end of the beam 
Current control is returned to ground via the collector circuit of TR 
304. Under these conditions. the nominal beam voltage ts applied 
to the vidicon as determined by the setting of VR 303. In the event 
the vertical deflection is lost. base bias for transistor TR 304 is no 
longer present and the device goes to cut-off. Under these condi- 
tions. the full 100 volts is made available to the G2 electrode of 
the vidicon and the electron beam 1s cut off 


11. Vidicon Blanking Drive Circuit 


It is desirable to blank the electron beam during horizontal and 
vertical retrace time. Therefore. a composite blanking pulse sup- 
plied from pin 8 of IC 202 is applied to the base of transistor TR 
305. The output of TR 305 provides a positive horizontal and verti- 
cal blanking voltage sufficient to cutoff the vidicon beam. Diode 
0309 is a zener diode that clamps the blanking pulse to a max- 
imum of 25 volts 


12. Video Signal Clamp Circuit 


The collector of clamp transistor TR 102 shunts the video signal 
path. The emitter of this stage is maintained at +5 volts and the 
base of the device is supplied with the composite blanking pulse 
from pin 10 of IC 202. During the horizontal and vertical blanking 
intervals. the blanking pulse supplied to the base of transistor TR 
102 causes the device to saturate and clamp the blanking interval 
of the signal to the +5 volt black level 
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13. White Clipper Circuit (Figure 16.17) 
+ 9V 
ie 
= TRI04 
D102 ; 
—~q—-1- e 
= (6V) = 
(5 4Vy) if + 5V it 


Figure 16 
The white Clipper circuit is Supplied with video from the emitter of 
transistor TR 103 (Figure 16) Whenever the video signal is below 
the chipping level. diode D101 is conducting and diode D102 1s 
cutoff in the event of a high tevel (bright) video signal. the signal 
voltage at point A’ becomes high enough to reverse bias diode 
O101. Under these conditions, forward bias 1s applled to diode 
D1C2 and the siqnal voltage appearing at the anode of diode D102 
is essentially Clamped to the 6-volt point where the cathode of this 
cers retumed. The circuit configuration 1s Such that the video 


This portion ts 
clipped by D102. 


Portion suppressed by 
Resistor R114. 


Figure 17 
14. High Peaker Circuit 
The high peaker circusl 1s composed of control VR 101 and C112 
These components comprise a frequency selective network 
which allows the video signal to be adjusted for flat 4-MHz 
response 


15. ALC (Automatic Light Control) Circuit (Schematic 
Page 17) 


~Control by 
VR101. 


Video signal 


Level 


‘ 
| 
| 
i 
| 
4 MHz 


Frequency 


Video signal from the emiiter of transistor TR 104 1s supplied to 
pin 8 of IC 102 whereupon the signal is amplified by a transistor 
Stage located inside the integrated circuit’ Tne output of this 
amplifier (transistor T1) is rectified by diodes D1 and 02 


If the input video signal becomes excessively high. the DC 
voltage supplied to the base of transistor T2 becomes correspon- 
dingly high. Under these conditions. the device output (collector 
voltage) decreases. This output voltage serves to modify the 
vidicon target voltage which causes a decrease in the output 
level of the video signal. Resistors R122 R123. R124. and capaci- 
tors C122 and C123 are used to integrate the change in the tran- 
sistor T2 collector voltage which modifies the vidicon tube 
voltage. In the event of a malfunction in this circuit a change in 
the video signal will be fed back to the target of the vidicon caus- 
ing loss of stability and circuit oscillation 
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CIRCUIT DESCRIPTION 


ower Supply 


+12 Volt Regulator Circuit 

The BW001 power supply utilizes an integrated circuit(IC 601) 
as an overcurrent protected 12-volt regulator stage. When ser- 
vicing, it is well to remember that the power indicator LED 
(Light Emitting Diode) is powered from this 12-volt source. In 
the event that the power indicator LED does not light or is not 


bright enough, it is indicative of problems in the +12-volt reg- 
ulated supply. 


Horizontal and Vertical Drive Pulse Circuit 

Transistor TR 601. C613. and L601 comprise the LC master 
oscillator circuit. This oscillator generates a frequency of 31.5 
kHz. This signal is divided by two and by 525 via counters con- 
tained in IC 604. The 15.75-kHz horizontal drive pulse is 
buffered by emitter follower transistor TR 603 this signal is 
then sent to the camera via pin 5 of the power cable socket. In 
a similar way. the 60-Hz output of IC 604 is buffered by transis- 
tor TR 602 whose output is applied to pin 3 of the power con- 
nector. 


Audio Amplifier Circuit 

This circuit amplifies the audio signal (-6O dBm) supplied by 
the condensor microphone which is an integral part of the 
camera. IC 602 amplifies this signal to provide a line output of 
-20 dBm and a mic output of - 60 dBM. To improve the quality 
of the audio signal supplied from the microphone. a low-pass 


filter rejects any high frequency signal such as horizontal 
deflection pick up (15.75 kHz) and low frequency signals 
below approximately 60 Hz. These filters consist of capacitors 
C604, C605. C606 and resistors R605, R606, R607. R608. and 
R609. 


Camera 
1. +9V Regulator Circuit 


The regulated +12 volt from the power supply section is ap- 
plied to the +9-volt regulator circuit to provide a stable 9-volt 
source for the camera circuitry. Transistor TR 501 serves as 
the regulator transistor. Transistor TR 502 and 6.8-volt zener 
diode D501 serve as a regulator driver stage which can be ad- 
justed via VR 501 to produce a constant 9-volt camera supply 
voltage. 


2. VCR Start/Stop Control 


When the start/stop switch (located in the camera hand grip) 
is “on,” the +12 volts from the power supply is applied to pin6 
of the 10 pin connector that supplies power and drive signals 
to the camera. This 12-volt voltage is supplied to the VCR via 
the remote pause jack located on the rear of the unit. When 
the +12 volts is present. the VCR begins operation. Also. 
when the Start/stop switch is “on.” the tally lamp (D310) lo- 
cated on the upper front portion of the video camera is illumi- 
nated showing that a recording is being made. 
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CIRCUIT DESCRIPTION 
(Continued) 


3 Horizontal Blanking (H-BL) and Vertical Blanking (V- 
L) 


The power supply generated HD (horizontal-drive) pulse pro- 
duced in the power supply section is applied to terminal 13 of IC 
201 via pin 5 of the 10 pin connector. IC 201 includes three sec- 
tions consisting of one-shot multivibrators. The HD pulse is 
differentiated by resistors within IC 201 and an external capacitor 
C201. This differentiated horizontal drive pulse is used to trigger 
the horizontal blanking pulse as shown in the illustration Figure 
12. The H-BL (horizontal-bianking) pulse thus produced is avail- 
able at terminal 3 of IC 201. The pulse width of this pulse is deter- 
mined by the time constant of R201 and C202 


Figure 12 


The V-BL (vertical-blanking) pulse is obtained in the same man- 
ner as the horizontal blanking pulse. In this case. the pulse width 
of the vertical blanking pulse is determined by the time constant 
of R204 and C204. 


4. Blanking, Mixing, and Polarity Inversion 


Since the cathode of the vidicon and the video signal must be 
supplied with composite horizontal and vertical blanking. the 
blanking pulses produced by IC 201 are mixed by circuitry in IC 
202. 


Furthermore. four ° AND’ gates are included in IC 202 which are 
used for mixing the horizontal and vertical blanking pulses to pro- 
duce the composite blanking pulse. Also. this circuitry is used for 
polarity inversions of the horizontal blanking. vertical blanking. 
and composite blanking pulses 


5. Vertical Sync Generator Circuit 


The positive blanking pulse obtained from pin 6 of IC 202 is sup- 
plied to pin 4 of IC 201 where it triggers a one-shot multivibrator 
that serves to produce a vertical sync pulse. 


The width of the front porch of the vertical sync pulse is deter- 
mined by the time constant of R207 and C205. And that of the ver- 
tical sync pulse itself is determined by the time constant of C206 
and R208. Thus. a properly shaped vertical sync pulse is obtained 
at pin 7 of IC 202 (Figure 13). 


R207 : rt 


—H- front porch 


Figure 13 


6. Horizontal Sync Generator and Horizontal Deflection 
Output Circuits 


The positive horizontal blanking pulse obtained from pin 3 of IC 
202 is supplied to pin 5 of IC 203 and amplified to produce a hor- 
izontal output signal at pin 7 of IC 203. Diode D203 serves as a 
damper diode. 
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Power for the horizontal deflection output circuitry is supplied to 
pin 6 of (C 203 through diode D204. This source voltage is adjusta- 
ble by VR 203 to allow adjustment of the horizontal defiection sig- 
nal amplitude and thus the scan width. The horizontal deflection 
output is differentiated by a circuit consisting of C219 and R216 
and then drives a switching transistor (TR 201) to thereby obtain 
horizontal sync. Components L202 and VR 204 are used to pro- 
duce a sawtooth current that is fed back to pin 2 of IC 203 to 
modulate the signal supplied from pin 6 of the same device. This 
feedback signal provides horizontal linearity correction. 


7. Vertical Deflection Output Circuit 


The positive vertical blanking signal supplied from pin 6 of IC 202 
is applied to pin 11 of [tC 203. Within the device. the vertical blank- 
ing signal ts integrated by a resistor and an external capacitor 
(C208) to produce a vertical sawtooth waveform VR 201 serves as 
a vertical heiqht control 


The sawtooth signal obtatned frorn pin 16 of IC 203 ts then applied 
to the vertical coils of the vidicon deflection yoke. Also. a sample 
of this signal is fed back to pin 14 of IC 203 to provide linearity 
correction. The vertical linearity can be optimized by use of con- 
trol VR 202 


8. DC/DC Convertor Circuit 


The DC/DC convertor circuit generates +500V. +350V. + 100V 
and 100V electrode voltages for the camera vidicon pickup tube 
The circuit consists of a three transistor amplifier (TR 301. 302 
and 303) that drives a step-up transformer with appropriate sec- 
ondary windings Drive signal for this amplifier is provided via a 
one-half frequency divider consisting of IC 301 which is driven 
from the horizontal blanking pulse supplied from pin 3 of IC 301 


The purpose of the one-half frequency division (7875 Hz) Is to pre- 
vent switching noise generated by the convertor from entering the 
video signal during active scan time (Figure i4) 


a HBL 
\ \ 


nose | ! 


half of H frequency 


H frequency 
Figure 14 
9. High Voltage Circuit 


The high voltage circuit supplies the following voltages for the 
vidicon. 


G 36: Voltage for vidicon separate mesh -— +500V 

G4: Focus voltage ranging from +55 to +96V 
(+75V standard) 

G25: +295V 

Gt: Beam voltage: 0 to 100V ( 35V standard) 

Target: 0 to +70V 


Grid G2 is the vidicon beam accelerating grid. The G2 grid voltage 
determines the beam Current supplied from tne vidicon cathode 
Over a long period of time. tube emission will tend to slump. The 
bias arrangement shown in Figure 15 provides a feedback net- 
work such that the focus electrode voltage and the G2 voltage will 
track when beam current control VR 301 is readjusted to provide 
increased beam current to compensate for the slump 
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B/W CAMERA 
REPLACEMENT PARTS 


WARRANTY STATUS OF PARTS 


Vidicon - 6 months only. 

All other parts. except cabinet parts. are eligible for warranty replacement 
as discrete components. 

PRODUCT SAFETY NOTE--Components marked with a (*) have special characteristics important to safety. Before replacing any of th 
carefully the PRODUCT SAFETY NOTICE on page 2 of this Service Data Don't degrade the safety of the set through improper Servicing ponents read 


Cabinet parts must have prior approval of RCA f{ 
ie or warranty reol: 
“placement 


Warranty Status of assembiies and parts is subje 
ates ubject to change without 


SYMBOL STOCK DRAWING SYMBOL STOCK DRAWING 
NO. NO. NO. DESCRIPT 
Eee Se ae ies ea les DESCRIPTION 
CIRCUIT BOARDS a bait, ——_____ 
PCB1 144673 Circuit — complete video & deflec- oa eau Remote control 
ud 
PCB2 144674 Gieul-=conploréhian a ee ermine 
BCBG aes cuit — comp ete high voltage CN5-J 144620 10 
4 Circuit — complete w/microphone CN3-P 144724 Swing 
PCB4 144676 Circuit — complete power supply CN4-P 144723 9 pin plug female 
PCB5 144677 Circuit — complete power switch CNS5-P 144705 is plug female 
fs Socket — vidicon tube 
CAPACITORS 
C101 144639 033 uf 10% 100V film ee 
C102 144640 22 pf 5% 50V NPO disc D101 144691 
C103 742045 100 uf 10V electrolytic 0102 144691 
©104 742838 10 uf 10V antalaR: D204 144692 
C105 742838 10 uf 10V tantalum 0202 144691 
C106 742047 33 uf 10V electrolyt 0203 144693 
C107 742045 100 uf 10V electrolyt Bede, | aes 
C108 144563 47 uf 10V Sleeton ee 0205 144691 
C109 144562 015 uf 10° ROOUHIL 0206 144691 
C110 742838 Hut 10V tantalum poo) dr 
cit 144563 47 uf 10V elect ait 0302 144581 
C2 144644 1800 pf 5% 125V film ae pone 
C113 144642 22 uf 100V tantalum 0304 144696 
Cia 741874 470 pt 5% 125V film 0305 144696 
a 10 ree 220 ufBV electrolytic Ba 144696 
é é 039 uf 10% 50V fil y iesour 
Cii7 ilm 
33 ul 10V electro! G08 144698 
C119 144642 22 uf 100V tantalum 0310 144699 
C120 14abaa GaZatioee a 0501 144695 
ee uae 100 uf 10V electrolytic Dent 1A 
122 144645 Ful 10% 100V film D602 144700 : 
C123 144845 Ue Seu 0603 144700 ; 
C201 144646 mice eae 0804 144700 ‘ 
202741874 WO CL eseoewe D605 144699 : 
C203 144647 toot Pal eey film 
C204 144648 ee ut Ko 50V film Fi 144713 
C205 144649 ; a 10 % 100V film * Fuse 
20514460 SOO otto oo INTEGRATED CIR 
7, G tm 
C208 sae 10 uf 16V electrolytic 1C101 144678 IC rey 
C209 742023 “Tul 10% 100V film leone 144679 ic 
C210 144642 us 16V electrolytic 1202 144023 IC 
Cau 144642 uf 100V tantalum 5 144680 IC 
oie megaces 22 uf 100V tantalum C203 144681 IC 
C213 742047 47 uf 10V electrolytic 1C301 144022 iG 
C214 144651 33 uf 10V electrolytic CeO 144682 
C215 nage 470 uf 10V electrolytic 1602 144683 ae 
1 144 uf 16V tantalum 
C218 1aaese 1 uf 10% 100V film L201 144701 
C219 144655 1300 pf 5% 125V film L202 144702 Coil 
C301 742045 120 pf 10% 100V NPO disc L203 144722 Coil 
C302 144657 100 uf 10V electrolytic L301 144703 Coit -- deflection 
C303 144657 10 ul 25V electrolytic L601 144704 Coil 
See 1s oer ost eae = 
144 uf 10% 60 
Siege PRESS 22 ut 10% 6oov iin R101 429826 ase 
C307. 144661 047 uf 10% 400V fim R102 436537 4.7k ohm 5% 1/8W 
€308 1 4ag60 1 uf 450V electrolytic R103 425261 830k choo: NeW 
C309 144660 047 uf 10% 400V film R104 246910 15k ohm 5% 1/8W 
C310 144662 047 ut 10% 400V film R105 429822 100 ohm 5%e/178 
C311 144662 1 uf 160V electrolytic R106 431023 820 ohm 5% 1/8W 
C312 144663 Tul 160V electrolytic R107 428612 82 ohm 5% 1/8W 
C401 144656 1000 pf 10% 100V'25P q R108 43331 1k ohm 5% 1/8W 
C402 144664 47 ul 16V tantalum R109 Ssaios 1.8k ohm 5% 1/8W 
C801 742023 33 ul 6V electrolytic R110 42981 560 ohm 5% 1/8W 
cs02 742003 10 ul 16V electrolytic Ri avai 120 ohm S% 1/BW 
ene 742045 10 ul 16V electrolytic R112 429836 1.5k ohm 5% 1/8W 
144656 100 uf 10V electrolyt R113 427, 470k ohm 5% 1/8W 
Ce01aaeas TAREE HEIs Ria le masccon 1.5k ohm 5% 1/8W 
eee 144666 * 2200 uf 35V electrolytic R15 430564 820 ohm 5% 1/8W 
742023 * 220 uf 16V e| R11 > 1/8W 
C604 14, 10 uf electrolytic 6 431026 3.9k ohm 5% 
C605 reel aacb 16V electrolytic R117 429819 1.2k onm 5% 1/8W 
C606 tageag 120 prises 1ecwy tlm Re 144631 30 oS EW 
C608 ree aon ee mY film RI 19 741886 270 ohms ° Uy 
Céos ee «PRB ut 10% 100V film 120 429819 68 ohm 5% 1/8 
C811 jaaero 100 uf 16V electrolytic R121 429826 390 ohm 5% 18K 
C612 \aaern 1500 prvcentalum R122 144632 47k ohm 5% 1/8W 
C613 14467 100 ores, 2oy fitm R123 144632 10m ohm 10% 1/0 im 
C614 144 4 150 Pr Ste 125Y film R24 144633 10m ohm 107 1/4W film 
pe 1500 PIS% 125V film R201 427816 4.7m ohm 10% 1/4W film 
0 pf 5% 125V film R202 741882 33k ohm 5° 1/8W 
CNIS qaa6i6 CONNECTORS fo 429819 aa cy ze fishes 
G fo} m eo V 
Microphone R205 Fate 33k ohm5°0 18 
330 ohm 5% 1 BW 


R206 429819 
: nm 5% 18 
BWoo1 390 onm 5 
Se Ta ce 
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B/W CAMERA 


REPLACEMENT PARTS 
(continued) 


PRODUCT SAFETY NOTE—Components marked with a (*) have s 
pecial characteristics important to safety. Before replacing any of these components. read 
carefully the PRODUCT SAFETY NOTICE on page 2 of this Service Data. Don't degrade the safety of the set through improper servicing 


SYMBOL STOCK DRAWING SYMBOL STOCK DRAWING 
NO. NO. NO. DESCRIPTION NO. NO. NO. DESCRIPTION 
R207 433319 1.8k ohm 5% 1/8W TR601 144037 31.5 khz osc 
R208 427816 33k ohm 5% 1/8W TR602 144035 Vert drive 
R209 429819 390 ohm 5% 1/8W TR6EO3 © 144035 Horiz drive 
R210 429824 2.3k ohm 5% 1/8W 
R211 429830 22k ohm 5% 1/8W VR101 144706 Resistor — control high peaker 
R212 428612 1k ohm 5% 1/8W VR202 144707 Resistor — control horiz lin 
R213 741882 330 ohm 5% 1/8W VR203 144708 Resistor — control horiz width 
R214 431023 82 ohm 5% 1/8W VR204 144709 Resistor — vertlin 
R215 429830 22k ohm 5% 1/BW VR301 144710 Resistor — control focus 
R216 422020 5.6k ohm 5% 1/8W VR302 144711 Resistor — control target 
R217 427815 1.5k ohm 5% 1/8W VR303 144712 Resistor — control beam 
R218 144631 270 ohm 5% 1/8W VR501 144707 Resistor — control 9V adjust 
R301 246910 100 ohm 5% 1/8W ial 144721 Tube — vidicon 
R302 429280 470 ohm 5% 1/8W 
R303 429280 470 ohm 5% 1/8W CAMERA MISCELLANEOUS 
R304 144634 82k ohm 1% 1/4W metal film 
R305 144635 220k ohm 1% 1/4W metal film 
R306 144636 2.7M ohm 100 PPM metal film M1 144671 ee assembly complete 
R307 425269 47k ohm 5% 1/8W . 
R308 144637 560k ohm 100 PPM metal film Me ue pes ion linges 
R309 144638 270 ohm 5% 1w metal film M4 144742 Cable — camera assembly 
R310 429828 10k ohm 5% 1/8W MS Microphone — part of pcb3 
R311 429822 820 ohm 5% 1/8W M12 Heatsink — part of pcb4 
R312 429821 680 ohm 5% 1/8W M15 144672 Bushing — camera cable 
Ra01 429824 2.3k ohm 5% 1/8 M16 144726 Screw 5/package 
R402 427815 1.5k ohm 5% 1/8W M17 144727 Support — vidicon 
R403 431026 1.2k ohm5 eB M18 144728 Spring 1/package 
R501 428612 1k ohm 5% 1/8W M19 144729 Magnet — centering 
R502 429819 390 ohm 5% 1/8W M20 144730 Cover — left 
R503 431026 1.2k ohmS% 1/8W M21 144731 Knob — guide 
R504 429826 4.7k ohm 5% 1/8W M22 144714 Overlay — left side 
R601 429822 820 ohm 5% 1/8W M23 144715 Knob 
R603 223769 100k ohm 5% 1/8W M24 144716 Bracket 
R604 223769 100k ohm 5% NEN M25 144720 Holder — diode light emitting 
R605 429835 220k ohm 5% Vy M26 144717 Overlay — right side 
R606 429830 22k ohm 5% 1/8W M27 144718 Cover — right 
R607 429830 22k ohm 5% 1/8W M30 144733 Ghassis — front 
R608 239466 82k ohm 5% 1/8W M31 144734 Ring 
R609 422020 5.6k ohmS% 1/8W M35 144735 Support — mic 
R610 427816 33k ohm 5% 1/8W M36 144736 Hood — microphone 
R611 429822 820 ohm 5% 1/8W M37 144737 Ring — front 
R612 429822 820 ohm 5% 1/8W M38 144738 Coil — guide 
R613, 228878 * 56ohm 5% 1/6W M39 144739 Chassis — main 
R614 246910 100 ohm 5% View M42 144740 Lens — standard 
R615 427816 33k ohm 5% 1/8 144747 Screw — xsb3+6in 10/package 
R616 422020 5.6k ohm sv 1/8W 144743 Screw — xsb3+6fx 10/package 
R617 433123 560 ohm 5% Wee 144380 Screw — xsb3+6fxk 10/package 
R618 429280 470 ohm $% 1/8W 144746 Screw — xtn3+6{x 10/package 
R619 429827 8.2k ohm S% eM 144745 Screw — xsb3+8fx 10/package 
R620 433417 18k ohm 5% ue 144748 Screw — xtn3+10fxk 10/package 
R621 433417 18k ohm 5% ew 144744 Screw — xsb3+ 12fx 10/package 
R622 430554 3.9k ohm S% TN 144361 Screw — xtn3+12cixk 10/package 
R623 433319 Wes ou Ne +/aW 144329 Screw — xsb26 + 6fxk 10/package 
eat eas Bk ohm 8% 1/8W 144757 Power supply complete 
Switch — remote control POWER SUPPLY 
Suis ages Stitch —pan of pods MISCELLANEOUS 
M44 144625 Case 
11 144615 * Transtormer — power M45 144624 Foot — rubber 
7301 144705 Transformer mic ee Grommet — power cord 
4 144719 Holder — led 
TRANSISTORS M48 144627 Knob — AC power 
TR101 144685 Video amp Mag 144626 Panel — front 
TR102 144686 Clamp M50 144622 Panel — rear 
TR103 144035 Clamp M51 144621 Insulator — for CNi—J 
TR104 144041 Buffer M52 168207 *» Power cord — AC power 
TR201 144035 Heovae 
TR301 14468 OP, “ ACCESSORIES 
Trg atte an cee scorns 
7 M54 144629 Cable — Remote 
TR304 144689 Target protection MS. 144628 Cab! at 
TR305 144687 Vidicon blanking S 6. able — 
TR5O1 144690 Regulator drive 144830 Cable—Camera Extension Cable 20 ft. 
TR502 144035 Regulator 1423615-1 Book — Customer Instruction 


Specifications Subject to Change Without Notice 


CONSULT YOUR RCA DISTRIBUTOR FOR REPLACEMENT PARTS AND ACCESSORIES 
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VBT200 Service Information No. 1 


Video Cassette Recorder |VHS| 
SERVICE INFORMATION 


CONTAINS ADDITIONAL SERVICE DATA 
INFORMATION. FILE WITH DATA INDICATED. 


Foie 
VCR-1 


RCA Corporation 
Consumer Electronics 
Technical Publications 


600 N Sherman Dr | Indianagolis, Indiana 46201 


Date: January 27, 1978 


Subject: VBT200 Video Cassette Recorder (VCR)Troubleshooting Hints 


This bulletin is designed to aid the technician in servicing the VBT200 Video Cassette Recorder (VCR) by 
tabulating troubleshooting hints which are compiled from field reports of servicing incidents. The various 
symptoms that have been encountered are listed under Symptom Description and the part(s) that caused the 


symptom is listed under Components. 


TRANSPORT ELECTRONICS 


Symptom Description 


Component 


Unit does not load or unload. 


After 11/2 to 2 hours of operation unit would not “rewind.” 
(Stop solenoid activated when Rewind key is depressed). 


When unit is hot it goes into stop mode, will not advance 
in play or fast forward. 


Power ‘‘on” indicator lights, won't go into any mode. 


VCR turns ‘on’, then shuts “off” after 5 seconds. D-D 
cylinder won't turn. 


Loads, then shuts down. 

Loads, then shuts down. Pinch solenoid not working. 
Remote pause does not work. 

Will not load unless PLAY key is held down. 

Runs short time then stops (power indicator off). 
Runs short time then unloads (D-D cylinder stops). 


No tape movement. 


Worm gear mounted on loading motor shaft does not 
rotate. Allen screw which locks gear to shaft is loose. 
Defective loading motor. 


TR 6303 Take-up photo transistor defective (Should read 
about 4.5V from collector to ground. Voltage drops to 
approximately 2.5V when TR 6303 is defective). 


Defective supply photo transistor TR6302. 


R6106. 
Defective sensor lamp PL 6301. 
Defective D-D cylinder -378. 


Bent pressure roller arm - 20. 

No connection at P64-7. 

Tightened J6301 connection. 

Adjust tape slack (play #2) switch S6306. 
TR 632. 

TR633. 

Turn remote pause switch off. 
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and Supplement(s) 


Symptom Description 


TRANSPORT MECHANICAL 


Component 


Following complete “rewind” unit will not play or record. 


Cassette holder jammed in down position. 


Unable to lower cassette holder into machine. 

Cassette will not load, bent tape guide post (P2). 

Cassette will not load, loading nosts (67 or 68) bent and/or 
loose. 

Difficult to press down cassette holder. 

Cassette will not come out. 

“Eats” tape. 


Cassette door won't open. 


Cassette holder top cover contacting cassette. To correct 
loosen four screws, raise cover to its maximum upward 
travel and re-tighten screw 

Lever - 85 which opens the cassette door when cassette is 
inserted, is bent. Lever is usually bent when cassette is 
inserted wrong. 

Reshape cassette door opener - 85. 


Disassembled loading assembly, replaced spring - 70. Had 
to adjust control track head position. 


Disassembled loading assembly. Replaced spring - 70 


Readjusted cassette holder 
Adjusted cassette lock arm assembly. 
Replaced left loading post - 68. 


Reformed cassette door opener - 85. 


SERVO/MOTOR DRIVE 


Symptom Description 


Picture tears, intermittent capstan speed. Could not make 
capstan free run adjustment (R215). Trapezoid missing at 
TP 205. 


Picture tears, intermittent capstan speed, free run 
adjustment R215 has no effect. 


Capstan speed off, trapezoid okay, control pulse floating, 
R215 has no effect. 


Intermittent tape speed. Pulse amplitude intermittently 
varying at TP 204. 


D-D cylinder noisy, especially at turn “off” when the 
cylinder is slowing down. 


During playback video comes and goes intermittently. 
Poor picture quality, noisy, bending, flagging. 


Tape speed increases noticeably after warm up. Noise 
only in play. 


Records in LP but not in SP. 

Loss of sync on prerecorded tape. 
Capstan speed increases after one hour. 
D-D cylinder hunting, no horizontal sync. 


D-D cylinder motor erratic, no color and poor horizontal 
sync on playback. 


Runaway condition of D-D cylinder five minutes after 
instrument is turned on. 


Component & 


TR 203 open. 


TR 201 (E/B Short). 


TR 205 defective transistor (measures okay). 
TR 207 leaky C/E. 

Resolder pin #18 on IC 201. 

Defective D-D cylinder - 378. 


Traced to intermittent connection at P612. 


Cleaned heads, adjusted PG shifter, cylinder and capstan 
free run, tracking fix, record shifter, head balance. 


IC 201. 


TR 6403. 

TR 21085. 

IC 201. 

IC 801, X801. 
L811 open. 


L801 open. 
Intermittent IC 2102. & 


Symptom Description 


No playback (snow, cylinder servo hunting) 
No playback. 
No chroma on playback 


Records okay, no playback. Looks like fine tuning off 
Some color in background 


Would not play recorded program 
No horizontal sync on playback, record okay 


Sound level fluctuates on record. 


Weak sound in playback. 


Momentary video mute-LP mode only. 
Noisy picture 


No color, no horizontal sync on play. Capstan motor hunts 
on playback, no 2u sec. pulse at TP 811 and elevated 
voltages on IC 803. 


Intermittent loss of video in play mode (Customer tape). 


Records but will not play back. 


In play mode speed changes when LP/SP switch is 
actuated, VCR tuner will select active channels with live 
video but prerecorded audio. 


No B+ to IC 802, coil L806 open 


Replaced RF converter module (144002) 


IC 801 defective 


IC 303 defective 


Fine tuning misadjusted on TV receiver 


IC 805 defective (3.58 okay, no 60 Hz output). 


Replaced defective audio control head - 147. 


Cleaned and adjusted audio control head - 147. 


Adjusted audio head azimuth and playback audio gain 
control R405 


Wrinkles along bottom edge of tape. 


Replaced bent capstan - 2. Cleaned drive surfaces. 


L811 open caused no horizontal sync. Defective IC 803 
caused no color. 


Recording was made during an electrical storm. It 
appears that lightning flashes during record produces 
video dropout on VCR. 


A similar condition was reported in a poor reception area 
with heavy auto ignition interference. 


Repair solder connection at FL305 (ceramic filter). 


Repair S201 Play/Record switch (jammed in record 
position). 


RECORD 


Sympton Description 


Cannot record after unit is reassembled. 


Weak, smeared video, record only. 


No color on record, will play a prerecorded tape normally. 


Component 


When Servo Board was returned from service to normal 
position, cable prevented Record switch on Servo Board 
from being activated. 


TR 306 shorted. 


Defective IC 802. 


RECORD/PLAY 


Component 


Symptom Description 


Noisy picture in LP mode. 
No video, play or record, sound okay. 


Weak chroma, very high contrast, washed out highlights, 
sync compressed. 


No playback or record. 
No video on record or play. 


No sound, intermittent sound. 


Will not play or record in color. 


Poor, noisy picture on playback - output from only one 
head. 


Would record and play back color on itself but no color 
from tapes recorded on other machines nor would tapes 
made on this machine play back tn color on other 
machines. Reasonable B/W picture (beat present). 


Noisy record/playback. 


Replaced upper cylinder assembly -377 (includes video 
heads). 


Replaced defective upper cylinder assembly -377 
(includes video heads). 


Color Killer transistor TR 820. 


Defective IC 802. 


Replaced upper cylinder assembly - 377 (includes video 
heads). 


A/C head - 147. 
IC 801. 


T802 and TR 806. 
IC 502. 


IC 802 (2.517 MHz was approximately 3.4 MHz). 


Replaced upper cylinder assembly - 377 (includes video 
heads). 


E to E/MISCELLANEOUS 


Symptom Description 


Component @ 


Intermittent color, poor sound. 
Channel numbers off, no color on 9. 


Picture snowy in VCR or TV position. 


Picture snowy in VCR position. 


Snowy picture. 


UHF channels snowy. 


Poor picture and sound on tape recorded on machine, 
prerecorded tapes okay. 


Ghost in VCR input tuner position. 
Looks like TV RF oscillator drift. 


Adjusted VHF fine tuning. 


Aligned VHF tuner knob, adjusted channel 9 VCR fine 
tuning. 


Replaced antenna select circuit (144167). 


Replaced antenna matching adapter (144288). 
VCR/TV switch not fully locked in VCR position. 


Soldered center lead of 72 ohm connector going to 
antenna switch. 


Replace UHF tuner. 
Caused by hum from antenna amplifier. 


Loose connection at tuner IF link. 
Replaced RF converter module (144002). 


POWER SUPPLY 


Symptom Description 


Component 


On/Off Indicator does not light. 
Completely inoperative. 

Won't operate with timer. 
Streaks and smears in play. 


Digital timer inoperative, intermittent, 
wrong display, etc. 


VHF dial lamp (D6302) does not light. 
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LED (indicator) defective. 
D101 shorted, F102 open. 
D647 not soldered at one end. 
TR6301. 


Replaced digital timer (144004). fd 


Repaired solder connection at lamp (D6302, LED). 
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Video Cassette Recorder VHS ance EPI 
SERVICE INFORMATION 


INFORMATION. FILE WITH DATA INDICATED. 


RCA Corporation 


Model VBT200 Consumer Electronics 


Technical Publications 


600 N Sherman Dr , Indianapolis, indiana 46205 


Date: February 3, 1978 


Subject: Cassette Will Not Eject -- VBT 200 


Symptom: 


Cassette is jammed in lowered (loading) position, i. e., cassette holder does not 
raise when EJECT key is pressed. 


Possible Causes: 
1. The cassette holder is lowered before the cassette is completely inserted. 


2. The cassette is inserted correctly, but the cassette holder is lowered by 
pressing on the rear portion (area away from function keys) of the holder. 


3. Cassette is not parallel with cassette guide bar when lowered -- either 
due to incorrect insertion or cassette holder alignment. 


Any of the above can cause the cassette opener(No. 85) to contact the front 
surface of the cassette door rather than the bottom edge. As a result, if 
the cassette holder is forced down, the cassette will be wedged against the 
cassette opener(No. 85) and will not raise when the EJECT key is pressed. 


Corrective Action: 


1. Remove the jammed cassette: A) Remove the top panel (remove rear panel 
first); B) Remove the plastic cassette holder cover (four screws); 
C) Remove the cassette. 


2. Place the cassette holder jig (stock no. 144394) in position. Straighten 
and adjust the cassette opener(No. 85) so that it is centered in the 
slot on the right front side of the jig. 


(OVER) 
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Loosen the four screws, two on each side, that attach the cassette holder 

to the transport. Pull back on the cassette holder until the two tabs eS 
(located in the front of the cassette holder) are firmly touching the ee 
cassette holder jig. At the same time make sure the rear brackets of 

the cassette holder are parallel, then tighten the four screws. 


Remove the jig, replace the plastic cassette holder cover and check cas- 


sette load/unload operation (with a cassette) before replacing the top 
and rear panels. 


To prevent callbacks, instruct the VCR user on the correct cassette loading 
procedure: 


A, Make sure the cassette is all the way forward and straight (do not 
force). 


B. To lower the cassette holder, press on the front of the holder cover 
(area nearest the Function Keys). 


C. Do not force the holder down. 


